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ALCOCK 


TELEPHONE: 420/5-6.7. & COMPANY LIMITED. = zeccceaus: ‘vorersovs” 


e DEFENCE WORKS e MAZAGON e 
BOMBAY - !10. 





16, BANK STREET, BOMBAY I. 


Mamagin, Ayeit, TURNER MORRISON & CO.,LTD: 

















AEG 


Outdoor and Indoor 
High Tension 


Switchgear 


for Hydro-Electric Power 





whees i 4uer 








220 kV Outdoor Air-blast Breakers. 


60 YEA RS’ Experience in Hydro-Electric Plants 


at the Service of India’s. Five Year Plan. 


Represented in North India by— 


ISCORTS (AGENTS) IED 


NEW DELHI MADRAS BOMBAY-1 CALCUTTA-! 
Post Box 187 Post Box 1876 Post Box 1238 Post Box 823 
PATNA LUCKNOW 
Post Box 103 Post Box 134 


—— 
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ALUMINIUM CONDUCTORS BUSBARS CONDUIT 





Suppliers of Aluminium and Aluminium Alloy 


INGOT - CIRCLES - SHEET ( PLAIN AND CORRUGATED ) - PLATE - FOIL - 
EXTRUDED SECTIONS - CASTING AND FORGING ALLOYS - TUBING 
(including RIGID CONDUIT, IRRIGATION and SCAFFOLDING ) - 
PREFABRICATED HOUSES - WIRE - BAR - ALPASTE - FLAT, TUBULAR AND 
CHANNEL BUSBAR - STRANDED ALL-ALUMINIUM CONDUCTOR FOR LOW 
VOLTAGE DISTRIBUTION SYSTEMS AND ALUMINIUM CONDUCTOR STEEL 
REINFORCED (A.C.S.R.) FOR HIGH VOLTAGE TRANSMISSION SCHEMES. 


For full details, write to 


ALU LINIUG UNION LIMITED 


P. O. Box 700, Calcutta | 


AUX 18 
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IN CANADA AND NEW ZEALAND... 
IN BOLIVIA AND BRAZIL... 






Sixteen-foot diameter, 
120,000 h.p. Francis 
runner on 42/52 foot 
boring mill (from rear). 
The addition of this 
boring mill in a new 
shop extension has in- 
creased by about 50% 
the Dominion Engi- 
neering Works capa- 
city to handle large 
hydraulic turbine 
contracts. 


DOMINION ENGINEERING HYDRAULIC TURBINES 


Half the tremendous volume of water power developed in Canada has been harnessed by 


Dominion Engineering Hydraulic Turbines. So too have hundreds of thousands of horse 
power in widely-scattered lands around the world. 


Since 1945, the Company has taken orders for hydraulic turbines totalling over 
5,800,000 horse power. More than 1,400,000 horse power of this total represents tur- 
bines for export to such countries as Brazil, New Zealand, Ceylon, Bolivia. The facilities 
and experience which have achieved this record are at your service anywhere in the world. 


WRITE FOR GENERAL BULLETIN NO. 201 ON DOMINION HYDRAULIC TURBINES 
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MONTREAL, CANADA CABLE: 
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GREat 
BELTS / Tosive YOU 
ADDED i 
PROTECTION AGAINST Xe 
EDGEWEAR & DAMP 
PENETRATION 













32 OZ. DUCK SKIM 
COAT BETWEEN PLIES. 


a | <> PATHFINDER 
wr) 28 OZ. DUCK 
FRICTIONISED . FABRIC. 






A folded edge belt gives you added 
PROTECTION AGAINST EDGEWEAR 









fe" 


EDGE PROTECTION AGAINST DAMP 
A folded edge belt therefore gives 
GOODFYEAR 0 fo cet 


FOLDED from fork idlers or flanged pulleys. 
A folded edge belt ensures MAXIMUM 
PENETRATION, most important in 
CONSTRUCTION high humidity conditions. 
you LONGER LIFE in the long run. 
All Goodyear belting is PRE-STRETCHED 
Ask your neavesl to give positive drives. 
a hy 
WWOUSTRIAL el 





wesc /ae 
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For power stations of all kinds (water, steam. and Diesel 
power stations) we supply generators. transformers, com- 
plete switchgear and control rooms. regulating and protect- 
ing equipment, and carrier telephone links. In addition. 
for steam power stations, we build Velox boilers, steam 
turbine sets. and condensing plants. 


One of the three 49500-kVA. 100-r.p.m., 11-kV. 50-c/s ver- 
lical-shaft generators Brown Boveri are building for the 
Egyptian hydro-electric power station Aswan on the Nile. — 
One of two 30000-KVA. 514-r.p.m.. 60-c/s generators for 
the Hidrandina S.A.. Lima (Peru). is visible on the right below. 


BROWN 
BOVERI 


BROWN, BOVERI & CO., LTD., BADEN (SWITZERLAND) 


Representatives for India: WOLKART BROTHERS, Calcutta, Bombay, Madras, Cochin, New Delhi, Lucknow 
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THRFELT 


Being laid at 
GANGUWAL POWER HOUSE 





e Tarfelt layers in Power House Spillways 


e Shalitex Precast & Shalimar Hot- Pour Expansion Jointings 


e Hot & Cold Mastic Compounds for Penstocks, Scroll Cases, ete. 


were supplied by 


SHALIMAR TAR PRODUCTS (1935) LTD. 


6, LYONS RANGE, CALCUTTA 
BRANCHES: DELHI, BOMBAY, LUCKNOW, AMBALA 
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Water Turbines 
of all sizes for 
Kaplan, Francis 
and Pelton types 
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Engineering Works 
Theodore Bell & Co. Ltd. 


DIA 
Kriens-Lucerne 
Switzerland 
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A wide range of Gas Cutting Torches to suit every type of work. 
Its specialities are smooth cutting and longer life. 


ASIATIC KA OXYGEN 


AND ACETYLENE CO.,LTD. 


8, DALHOUSIE SQUARE, EAST, CALCUTTA-1 
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CUTTING 








CUTTING 
Attachment 





MODEL 23/79 or 23A/79 combined welding and _ cutting 
equipment. Suitable for universal pressure with 5 welding tips 
and 3 cutting tips. Welding range: |/32" to 1/2", cutting range: 
1/8” to 6". Additional welding or cutting tips to increase 
range can be supplied at extra cost. 

ous other models 


rE 
of the famous = 


HARRIS range of Oxy- ASI ATIC OXYGEN SOLE DISTRIBUTORS FOR 
Acetylene Welding & 


HARRIS (USA) WELDING 
Cutting Equipment are | AND ACETYLENE CO.,LTD. = & CUTTING EQUIPMENT 


available from : 8, DALHOUSIE SQUARE, EAST, CALCUTTA. IN INDIA AND PAKISTAN 


These and vari- 
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A SIGNIFICANT CONTRIBUTION TO CONCRETE DAM BUILDING IN INDIA 


VOLKART BROTHERS’ ORIGINAL METHOD 








FOR ECONOMIC AGGREGATE COOLING 





VAITARNA DAM INSTALLATION 
CREATES WORLD-WIDE INTEREST 


The all-conerete Vaitarna Dam built by the Bombay Municipal 
Corporation (Main Contractors : Hindustan Construction Com- 
pany) is rising at a speed which is ahead of schedule. This was 


extensive piping and admixture 
of ice, assures constant mois- 
ture content, constant tempera- 
tures regardless of atmospheric 
conditions, continuity of pro- 
cess with supplies regulated 


made, partly, possible by the use of an entirely novel — and now , : 
: ‘ . : according to requirements and 
internationally patented — method of aggregate cooling by 


refrigeration without chilled water pipes or the use of ice. The 
method was evolved and executed by the Refrigeration Engineers 
of Volkart Brothers. 


The eyes of dam _ building economic manner. All aggre- 
engineers from all over the gates, from rocks to fine sand 
world are on Vaitarna, Here, are cooled simultaneously and 
for the first time, was the delivered to the mixing bin 
problem of aggregate cooling without free moisture. This 
solved in the simplest and most method, apart from avoiding 


easy controls. The pouring 
temperature of the concrete 
mix at Vaitarna Dam site was 
constantly well below 60°F 
thus permitting a high rate of 
pouring and fast construction. 


For more details write to Volkart 
Brothers, Refrigeration Dept., P. O. 
Box 199, Bombay 1. 
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The use of ‘Lissapol’ N in concrete gives improved workability and 
enables a lower water/cement ratio to be used, thus increasing the 
strength of a given mix. Alternatively, a higher aggregate/cement 


ratio can be used, reducing costs without reducing strength. 


For price details and technical advice write to 
IMPERIAL CHEMICAL INDUSTRIES (INDIA) LIMITED 


Calcutta) Bombay Madras Kanpur New Delhi Ahmedabad Amritsar Bangalore Cochin 
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Ltd.. London.) 


275 kV POST INSULATOR 
FOR THE BRITISH SUPER 
GRID .. . the result of extensive 
tests and research . . . T.T. takes 
another step forward. 


Taylor Tunnicliff & Co. Ltd. who 
have a world-wide reputation for 
the excellence of their POST 
INSULATORS are now supplying the 
majority of the POST INSULATORS 
for the BRITISH 275 kV SUPER 
GRID. 


ACELAIN 
NSULATOR 


The illustration shows T.T. porcelain 
Cap and Pin Insulators on one of the 
first 66 kV Overhead Lines to be 
erected in the British Isles—a line from 
Maentwrog to Wrexham which is still 
in use after more than a quarter of a 





Taylor Tunnicliff & Co. Ltd. will also 
supply the Insulators for the latest 
B.E.A. 275 kV Super Grid Line from 
Iver via Weybridge to Melksham. 

(Main Contractors: Balfour Beatty Co. 


Overall height 
9ft.8ins (2.95m.) 


Approximate 
weight 1,000 lbs 


(455 kg) 


Taylor, Tunnicliff & Co. Ltd 





Head Office : EASTWOOD, HANLEY, STAFFORDSHIRE, ENGLAND 


Telephone : 
London Office : 


Telephone : 


Stoke-on-Trent 5272/4 


125 HIGH HOLBORN, LONDON W.C.1., ENGLAND 


Holborn _ 1951/2 


II 








1954 


Makers of High Voltage Porcelain Insulators used all over the world 
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ROSSLEY 


DIESEL 
ENGINES 


The Name CROSSLEY has_ been 
identified with internal combustion 
engines for nearly ninety years, as 
pioneers of the industry, and hundreds 
of thousands of gas and oil engines 
are in service in all corners of the 
World... 








L} 
pRlOy, 
4 TYPES \ 
AND SPEEDS 
_ Qa 
°, FROM S 
©3090? 


The illustrations 
1 - Horizontal four-stroke industrial type Diesel— 
single cylinder and twin monobloc types. 12 to 
200 b.h.p. 


2 - Vertical, industrial type Scavenge Pump Diesel. 
Three to eight cylinders. 100 to 1,800 b.h.p. 


3- Vertical, four-stroke industrial type Diesel. 
Three to eight cylinders. 150 to 1,065 b.h.p. 


4 - Vertical four-cycle Diesel for industrial, marine 
propulsion and rail traction duty. One to six 
cylinders. 10 to 140 b.h.p. 


ee j 

Ps wv 8 
Se eer 
taj Wear 


ea 


lie! « 


gla 

4 €¢ é 

B dad ansaid 4 YOUR ENQUIRIES CONCERNING 
DIESEL POWER FOR ANY APPLICATION 
WILL BE WELCOMED. 


AGENTS: 


ron “Tascona KILBURN & CO.,LTD. , 


TELEPHONE: BANK 2321. 
CROSSLEY OIL ENGINE DEPT. 
P.O. Box NO. 61. 


4, FAIRLIE PLACE, CALCUTTA. 
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ELECTRICAL POWER GENERATION 
CONTROL AND APPLICATION 

By the Representatives of 
ASSOCIATED ELECTRICAL INDUSTRIES MFG. CO. LTD. 
THE BRITISH THOMSON HOUSTON LTD. 
EDISON SWAN ELECTRIC CO. LTD. 
FERGUSON PAILIN LTD. 
METROPOLITAN VICKERS ELECTRICAL CO. LTD. 


"— ASSOCIATED ELECTRICAL INDUSTRIES (INDIA) L 


CROWN HOUSE, 6 MISSION ROW, CALCUTTA 1 
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TD. 








BOMBAY NEW DELHI MADRAS BANGALORE COIMBATORE NAGPUR Aix 9 
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fransmitting light 









In implementing the many electrification schemes that 
will bring Light to our homes, feed our factories 
with Power, Steel is playing a vital part by helping 


to produce and carry Electricity. 


TN.3498 
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HACKBRIDGE 


TRANS FORMERS 


or INDIA 


OUND design and construction — inherent char- 
acteristics in Hackbridge transformers — ensure 
long and reliable service even under the most 
arduous conditions. Backed by 30 years manufactur- 
ing experience. Over 21 million kVA. in service up 


to the largest sizes. 





The illustrations show: above, one of eight 15 MVA 132/33 kV. 
Hackbridge transformers supplied to the Damodar Valley Cor- 
poration, and below, one of four 20 MVA 100/6.6 kV. Hackbridge 
units installed at the Tata Hydro Electric Power Supply Co’s 


Parel Receiving Station, Bombay. 


AND BEwittic ELECTRIC CO., LIMITED 
ENGLAND 


Telegrams: ‘* Electric, Walton-on-Thames ’ 


HACKBRIDGE 


WALTON-ON-THAMES - SURREY: - 


Telephone : Walton-on-Thames 760 (8 lines) 


Steam and Mining Equipment (India) Ltd., 101, Park Street, Calcutta, Post Box 405. 
Easun Engineering Co. Ltd., 5-7 Second Line Beach, Post Box 95, Madras I. 


PAKISTAN: James Finlay & Co, Ltd., P.O. Box No. 29, Finlay House, Karachi. 


INDIA : 
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A vital service to mankind 
on the Ganges Canal 
























In India, where industry is making an ever-increasing demand for electrical 
power and where supply is being steadily extended to the rural areas, Boving 
water turbines are playing a major part in the production of hydro-electric 
power. The Uttar Pradesh Hydel Division which has many hydro-electric 
stations under their control, including the three illustrated here, have 
excellent experience of the reliability, easy maintenance and long life of 
Boving equipment. 





The Bahadrabad 
hydro-electric station 
at the head of the 
Ganges Canal. 


The Palra power 
station—another plant 
with Boving Kaplan 
turbines 





(Below) 
Muhammadpur Falls 
on the Ganges Canal 
is a station equipped 
with Boving plant 
throughout. 
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+ 
Doving the British organisation devoted entirely 
to the design and manufacture of large 
& COMPANY LIMITED water turbines. 

HEAD OFFICE: 


56 KINGSWAY LONDON WC2 ENGLAND 


tranch O ffice in India: 


C/o Messrs. Macneill & Barry Ltd., 2, Fairlie Place, Calcutta- I 3007 
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MARION 93—M 


Lends a Helping Hand at 


BHAKRA DAM 





. a wi, I ot OS, SO oo 


FIVE MARION MACHINES ON PROJECT 


Five MARION 93-M machines, capable of 2} cubic 
yard shovel service-in the hardest rock digging and 
easily convertible in the field to dragline, clamshell 
and crane service, are helping make history in India. 
These machines were sold and delivered through 
Blackwood Hodge (India) Ltd., MARION’s exclusive 
representative for India. 

They are performing much of the loading and 
material handling work on the Bhakra-Nangal Project 
where men and machinery are shaping new dreams for 
millions. 


The MARION 93-M is one of a broad range of sizes 
and types of power shovel and material handling 
machines developed and built by Marion Power 
Shovel Company. 

This company’s 70 years of experience is hard at 
work serving the excavator equipment needs of the 
construction, quarrying, mining and coal strip mining 
industries throughout the world. Marion equipment 
is unsurpassed for proven design, dependability and 
genuine value. Write for the name of your nearest 
MARION representative. 


MARION POWER SHOVEL COMPANY 


Marion, Ohio, 


U.S.A. 


Represented exclusively in India by 


BLACKWOOD HODGE (india) LTD. 


Calcutta — Bombay — New Delhi — Madras 
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We are now manufacturing three Francis turbines fora new 
Swedish power plant, each rated at 


ye 
NOHAB 


WATER TURBINES 


of Francis and Kaplan types 
including largest sizes 


SPEED GOVERNORS, CONTROL VALVES, GATES 
and other mechanical equipment for power plants 


Water turbines have been manufactured at our 
works for more than 


100 years 


At present we have possibilities of building turbines 
with a runner diameter up to 


30 feet 


A couple of Francis runners cast in stainless steel 


In a power plant in Northern Sweden there are two 
NOHAB turbines installed, each with a maximum 


178,000 H.P. output of 





a good testimony of our capacity 160,000 H.P. 


NYDQVIST & HOLM AKTIEBOLAG 


Telegrams : Nohab, Trollhattan Codes : ABC 6th Ed., Acme, Bentley’s TROLLHATTAN, SWEDEN 
















India’s Own 
India’s Best 


ee 





Nicco Produces : 





Copper Conductors, Solid, Stranded, 
Aluminium Conductors, A. C. S. R, 
Rubber Insulated Cabics, Flexibles, 
Cotton Covered Wires, Enamelled 


CABLES & WIRES Wires etc. 


All Strictly to Standard Specifications. 





NICCO is on Government of India Rate 
Contract and is a regular supp:ier to all 
Government and quasi-Government 
bodies. 


THE NATIONAL INSULATED CABLE CO.,OF INDIA LTD. 
STEPHEN HOUSE, 4, DALHOUSIE SQUARE, CALCUTTA-—%. 
Agencies and Branches all over India 






LIFE LINES OF @=“oR THE NATION 
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Feast ... then famine! 
An oil must persist to do a job here! 


Just after hand oiling, a machine bearing is flooded 

. safe against failure. But by the time it is next 
oiled, it will be starved, with only a microscopic 
film of oil between moving metal parts. 

How can you make sure that the oil film will not 
fail? By using the right oil—an oil that will 
maintain a_ persistent film on metal surfaces 
between oilings. 

And if you want to know the right oil . . . call in 
Standard-Vacuum. We have 88 years of experience 
in making the right oil for every job. We can 
see to it that your machines work efficiently 
and economically. 





Db. — 








Creat adbeanitger 


When you insist on correct lubrication with 
Standard-Vacuum Industrial Lubricants, you get 
four important benefits: 


AK Reduced power consumption 
AK. More continuous production 
a Decreased maintenance 
AR Lower lubrication costs 








STANDARD-VACUUM OIL COMPANY 


Gargoyle (The Liability of the Members of the Company is Limited) 


Industrial Lubricants 


V.58 
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NON - GENUINE 


SPARE PARTS 


RUIN YOUR MACHINE 








Why risk your valuable IHC equipment to 
irrepairable damage by fitting cheap parts! 
In appearance, such spare parts may look 
no different from genuine IHC spares but 
they are not half as efficient and often 
tuin your equipment. Remember that a 








INTERNATIONAL 
HARVESTER 





BOMBAY 


VOLKART BROTHERS : 


few rupees saved on cheap parts may cost 
you hundreds of rupees in lost time and 
damage to equipment. See that you buy 
genuine IHC spare parts and save money. 
International Harvester Export Company, 


Chicago |, U.S.A. 





* CALCUTTA © COCHIN © NEW DELHI © MADRAS, 


AHMEDABAD ¢* AMRAVATI *© LUCKNOW © SECUNDERABAD. 


fVEREST 





Pee 8 








Our S2 years’ expertence... 


in the construction of transformers has 

; ; enabled us to supply to all parts of the 

Aaemars de Constructions world modern transformers of the largest 

Electriques de Charleroi sizes, which have an exceptional degree 
BELGIUM f of reliability in operation. 


ACEC | 








ONE OF THE LARGEST AND 
OLDEST ELECTRICAL ENGI- “ 
NEERING FIRMS IN THE WORLD 












































OPPOSITE WILL BE SEEN ONE OF EIGHT 
TRANSFORMERS, OF THE « SHELL TYPE » 
RECENTLY SUPPLIED TO AUSTRALIA. 
CHARACTERISTICS : 


30 MVA - 3 windings : 132/33/11 kV 
On-load tap changing + 15 °/o on the 132 kV 
side. Two operating ratings, 24 MVA and 
30 MVA according to the method of cooling. 


REPRESENTED IN INDIA BY : 
ACEC - INDIA LTD 
P. O. BOX 893 - BOMBAY | 


Enquiries may be sent to : 


A. C.E. C. India Ltd., 96, Apollo Street, Bombay—!. Branches at Madras, Ernakulam, Bangalore & Delhi. 








>) 
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CEMENTATION 

















EXPLORATORY 
_— ~ DRILLING 
GEOPHYSICAL 
EXPLORATION 
PILING 
GUNITING 


Specialist Processes 


of 
THE CEMENTATION CO. LTD. 


INDIA FOR OVER TWENTY YEARS 
BOMBAY MUTUAL BUILDINGS 





ESTABLISHED IN 





KASTURI BUILDINGS 
JAMSHED}JI TATA ROAD 5, McLEAN STREET 9, BRABOURNE ROAD 
BOMBAY MADRAS CALCUTTA 
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INDIA SUPER 
WL Purpose Tyte 


This scientifically designed tyre is equally at home on soft 
ground, when its heavy shoulders give 


maximum traction, and on paved sur- 
faces, where the centre riding rib 
ensures long life and smooth riding. 
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Complete range of equipment 


to 
‘POWER 


‘GENERATION @ TRANSMISSION e DISTRIBUTION 









MITSUBISHI 
Turbo-Generators 











Cables 
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' yy CONDUCTORS BUS BARS 
L 





HIGH TENSION TRANS. 
MISSION LINE TOWERS. 
‘JAIPUR’ HOUSE SERVICE 
METERS. CADMIUM 
UU COPPER CONDUCTORS. 


YW COPPER BUS BARS. 
Y 
Yj 












~~ 


4 ’ manufactured at our own factories 
7/7 
KAMANI ENGINEERING CORP. LTD. 
Kamani Chambers, Ballard Estate, 

BOMBAY 





Also: Calcutta e New Delhi eJaipur e Madras e Simla 
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LONDON TRANSPORT choose 
ENFIELD GRID SUSPENSION SYSTEM 








Secause of its great economy in materials, 
labour and cost, LONDON TRANSPORT 
have chosen the Enfield Grid Suspension 
System for wiring their new garage at 
Norbiton, Surrey. The 112 fluorescent 
fittings are wired with Grid Suspension 
3/'036” twin cable and Connection Boxes. 


Installation carried out by L. T.’s Plant Engineer, Mr. T. C. Ball, in conjunction with | 
J. H. Coombs & Partners, Consulting Electrical Engineers. 


- . ey EL GRID SUSPENSION | 
WIRING SYSTEM. . 
Representatives in India: MESSRS. PHILIPS ELECTRICAL CO. (INDIA) LTD., 


CALCUTTA @ BOMBAY © MADRAS @ DELHI @ KANPUR © LUCKNOW © PATNA. 
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OFFICINE 
ELETTRO 
MECCANICHE 
GALILEO 


DI BATTAGLIA TERME S.p.A. 


(K> \ 
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JOINT STOCK COMPANY—CAPITAL: LIRE 500,000,000 
WORKS AT BATTAGLIA TERME—PADOVA (ITALY) 
PHONE: PADOVA 25689-26003 


HIGH DUTS TESTS 


with 225 kV 


lou content circuit breaker 


TELEGRAMS : OFFICINE BATTAGLIA TERME (ITALY) 





Below is a specimen summary of the tests :— 


Line interruption 3 tests on 18 
on no-load Sw « 214 
Gu » 420 
Current-interruptions - ae % 645 
on short circuit on S a 1310 
network at 220 kV . a a 4000 
: ae 7400 
Current-interruptions 2 850 
on short circuit with e 4 1450 
voltage applied on a s 4450 
220kV corresponding m5 6900 
on breaking on net- 
work at 380kV 
The oil of the switches, examined with a 


UFFICIO COMMERCIALE DELLE OFFICINE 
ELETTROMECCANICHE GALILEO DI BATTAGLIA TERME 
MILANO (ITALY). VIA P. CASTALDI, 24 


ASSOCIATED CORPORATION OF INDUSTRIES (inoia) LTD. 


P. O. Box No. 446A, Bombay. P.O. Box No. 574, Dethi. 








Please Contact : 


P. O. Box No. 2294, Calcutta. 





type OGORD 220 


216kV 
216kV 
222kV 


250kV 
225kV 
223kV 
221kV 


432kV 
392kV 
384kV 
379kV 


spark-gap 
meter of the French pattern of U. T. E. before the 
rupturing tests, discharged at 55kV ; after the test cycle it 
discharged at 40kV. The switches showed no signs of fatigue. 


After 85 tests including 
the breaking of capacity 


and inductive’ circuits 
and short circuits in an 
Italian laboratory, the 


OGORD 220 switch was 
subjected toa complete 
test cycle at the Experi- 
mental Station of Elec- 
tricite de France’ in 
Fontenay aux Roses near 
Paris. In the course of 
three days of testing, 
the switch, without main- 
tenance or oil-change, 
interrupted currents the 
total of which amounted 
to 68,079A under vari- 
able test tensions of 
115 to 26kV. 


max. overvoltage factor I,- - 
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Complete Plant and Equipment 


of French Manufacture for 
THERMAL and HYDRO POWER STATIONS 





We Synchronous Condenser 20,000 
aa KVAR, 11,000 Volts, 50 cycles, 
im 1000 RPM. 


S VK \ , 
ai \ ‘AN “ 
> 






Sector gates 33 feet x 27 feet 


in the course of manufacture. vt 


BATLIBOIS& 


Lew oil content circuit breaker 


& COMPANY © 220 Kv-600 A-3500 mva. 


Bombay — Madras — Calcutta — Delhi 
Ahmedabad — Coimbatore — Kanpur — Vijayawada 
ASSOCIATES IN BANGALORE AND SECUNDERABAD ( Dn.) 





SISTA’S B-35 
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For men whose job it is to move earth quickly and most economically, 
Allis-Chalmers Hydraulic Torque Converter tractors offer the only solution to all 
earthmoving problems. That is why Allis-Chalmers tractors and earthmoving 
equipment are becoming the exclusive choice of smart engineers throughout the 
world where earth has to be moved quickly, yet most economically. 


Peo az == 
a oy ; 





At all the important River Valley and other earthmoving projects in India, fleets 
of Allis Chalmers tractors have set up new records of economy and have amply 
justified the faith that critical engineers everywhere have put in them. Backed 
by our finest parts and service facilities, Indian engineers can depend on these 
tractors for even better performance. 


Let us acquaint you with the many special features builtin to these tractors 
which enable them to move earth at the low costs never before thought 


possible. 
PASHABHAI PATEL 
AND COMPANY LIMITED 
BOMBAY . CALCUTTA - DELHI - MADRAS - BANGALORE 








MINE & QUARRY PLANT 
b 
EDGAR ALLEN & CO. LTD. 


Ore Crushers & Stone Breakers. 
Gyratory Crushers. 

Plate Frame Crushers. 

Single Roll Crushers. 

Swing Claw Crushers. 
Crushing Rolls. 

All Steel Hammer Mills. 

Ball Mills. 

Tube Mills, 

Multi-Hammer Pulverisers. 


Rotary Dryers. 


Please write for full particulars to :- 


JESSORCE» 


Lime Hydrators. 





“‘Stag’”’ Large Jaw Crusher = ROINKERS = 
with all-steel sectional type body. 63, Netaji Subhas Road, Calcutta—! 


OFFICINE ELETTROMECCANICHE SCARPA & MAGNANO s..a. 


Management & Works: SAVONA, Via FIUME 2. ’Grams : SCARPAMAGNANO, SAVONA. 
Commercial! Management : MILAN, Via G. REVERE 14. *Grams : SCARPAMAGNANO, MILANO. 




















““Escatron (Spain) Substation of 


Messrs. Empresa Nacional Calvo 


fo 


Sotelo. 
Type PO/292 S circuit break- 
ers (rated voltage 150 kV, rated 


Pte) S., 


current 600 Amps, breaking 
capacity 2000 MVA), voltage 


7 ie 


transformers of the type TVIS 


PL eth 


i150 (service voltage 150 kV, rat- 


e 


"ad current 600 Amps), discon- 
necting switches with tangential 
contacts installed on 5 insula- 
tors posts (service voltage 150 
kV, rated current 600 Amps). 
The mentioned substation and 
the Teruel Power Station are 


wholly equipped with Scarpa & 





Magnano made switchgear.”’ 
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BURN & CO. LTD... HOWRAH 
MECHANICAL & STRUCTURAL ENGINEERS 


OUR CONTRIBUTION TO VARIOUS 
MULTI-PURPOSE PROJECTS FOR 
RIVER VALLEY AND POWER DEVELOPMENT 


GOWAI BARRAGE /4 sluice gates, 31’x1I5’ each, with counter balance boxes 
SINDRI - BIHAR and cross bridges for hoisting gear totalling over 300 tons. 


HARIKE BARRAGE 3! sluice gates, 62’x20’ each approx., with counter balance 
PUNJAB boxes, cross bridges and super-structures totalling over 2000 tons. 


BHAKRA DAM Trestles for towerlegs etc. totalling over 1000 tons. 
PUNJAB 


BHAKRA-NANGAL 40 hopper wagons ofa special type designed and built at our 

PROJECT works, first time in India, for transport of dry cement in bulk. 
Also 

lron castings, gears, forgings and steel work of a wide variety. 





OUR VAST MANAGING AGENTS 
MARTIN BURN LTD. 
EXPERIENCE OF cone 
OVER 173 also at 
NEW DELHI 
YEARS IS AT 





BOMBAY 


YOUR DISPOSAL & CO.LTD.HOWRAH en 
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SEAMLESS STEEL 
TUBULAR POLES 


for Overhead Transmission Lines 


TOWERS PRESSURE PIPES 


For High Tension Lines For Hydro Electric Power Plants 


TUBULAR STEEL | STEEL 


Manufactured by DALMINE S.p.a. MILANO, ITALY. 


Sole Agents for India 


FRANCIS KLEIN & CO. (Bombay) LTD. 


Shale Building, Bank Street, BOMBAY. 


Telephone : 32831. Telegram : CHEMOKLEIN BOMBAY. 























HUNGARIAN TRADING COMPANY—BUDAPAST 


C(nneunce HAVING APPOINTED KAYCEE & COMPANY 
LIMITED, BOMBAY, AS THEIR REPRESENTATIVES 
FOR INDIA FOR COMPLETE EQUIPMENTS FOR: 


POWER STATIONS 
SUB-STATIONS 
PUMPING STATIONS 
SWITCHGEAR H. T. 


Please address your enquiries to: 
KAYCEE & COMPANY LIMITED. 


NICO ROAD BALLARD ESTAT: BOMBAY 
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WATER POWER 
SPECIALISTS 








GAL OYA DAM, Ceylon — completed 1952 for hydroelectric = == Harnessing water power has been a speciality of the 

power, flood control, irrigation. 3400 ft. long; 125 ft. high. Mariesn Madsen organization for more than 4° years. 
The skill and experience accumulated over these years is 
your*assurance of the efficient planning and competent 
execution so essential for the successful completion of 
large-scale water power developments. 


Through International Engineering Company, a Morrison- 
Knudsen subsidiary, this experience is available to you 
for the design and construction of hydroelectric schemes 
and irrigation projects in .any part of the world. 


When planning for the future, it pays to know the facts 
about International Engineering. 





For further information write to: 





INTERNATIONAL ENGINEERING COMPANY, INC. 
A SUBSIDIARY OF MORRISON-KNUDSEN COMPANY, INC. 
74 NEW MONTGOMERY ST., SAN FRANCISCO 5, CALIF. 
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are on the job 


Whatever the haulage job, you can be 1% Advanced design, heavy duty 





trucks 





sure that the exceptionally versatile transmission 

Dodge truck can do it. Latest advan- »% Better weight distribution, larger 
cements enable the new Dodge trucks load-carrying 

to haul heavy loads under the tough- * Maximum power at practical 

est road conditions with the minimum operating speed 

of maintenance. * Easier handling and better 

* Rugged deep-channel frames ground clearance 







% models available with varying 
wheelbases and greater load capacity. 





PROGRESSIVELY MANUFACTURED BY 
Contact your Dodge dealer today and he will show 


THE PREMIE you many more new features and recommend the 
PN UR ge) he BI L ES eon right Dodge truck for your job. 


AUTO DISTRIBUTORS LTD. 
A \ A BOMBA %, Chowringhee, Calcutta. 





STAG PALO 
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POWER AND RIVER VALLEY PROJECTS 


i. 


In the city or village —in industry “or_in 
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agriculture — a nation’s progress is linked to 


~~ % 


cheap hydro-electric power. Caltex supply 
the high-quality, low-cost lubricants perfected 


to provide top performance for all 





hydro-electric equipment. 


rh 
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CALTEX 


PETROLEUM PRODUCTS 
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NATIONAL ELECTRICAL INDUSTRIES LTD., 
Makers of 


Electric Motors & Distribution Transformers 


THE INDUSTRIAL ESTATE, 


LALBAUG, BOMBAY 12. 


Telegrams : “NATELIN” Telephone : 42097 (2 Lines) 





































DIAMOND DRILLS ¢ ORIENTED DIAMOND BITS | 
e CORE DRILLING EQUIPMENT 
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PHONE 48789 *°76,SUNODOARNAGAR NEW DELHI?P.0. 80x 67 
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McKiernan-Terry Double Acting Pile Hammers 
“are made in ten sizes for all classes of pile 
driving work. The largest, size |1B3, illustrated 
on the right, is now made in England. 
Several complete pile driving plants equipped 
with McKiernan-Terry Hammers have been 
supplied for major Power and River Develop- 
ment schemes in India. 
THE BRITISH STEEL PILING CO. LTD. 
10, Haymarket, London, S.W.|I. 
sk Jacks” 
Sole Distributors in India: 
William Jacks & Co.Ltd. 


Calcutta Bombay Madras 





McKIERNAN - TERRY 


DOUBLE ACTING 


PILE HAMMERS 


W)X- 167 
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Messages 


Shri Gulzarilal Nanda 
Minister for Irrigation and Power 


The rivers of India have always played a vital role in its life and 
largely determined its course of economic and social progress. 
After independence, river valley development has become the 
most prominent feature of the nation’s planned effort to conquer 
hunger and poverty on the land. The people of the country should 
know all that is happening in this field, and what lies ahead of us. 
The Indian Journal of Power and River Valley Development is 
performing a useful function in relation to this need. At this juncture 
the Irrigation and Power Ministry and Central Water & Power Com- 
mission have been called upon to assume bigger and_ wider 
responsibilities, and it is appropriate that a special issue of the Indian 
Journal of Power and River Valley Development is being devoted 
to their work. 


Shri Faisukhlal Hathi 
Deputy Minister for Irrigation and Power 


I welcome the publication of a special issue of Indian Journal 
of Power and River Valley Development on the Central Water 
and Power Commission of the Ministry of Irrigation and Power. 
India has embarked upon a programme of integrated development 
of its water resources on a planned basis. Since the advent of indepen- 
dence we have undertaken irrigation and power projects of a magni- 
tude which were never undertaken in this country before. ‘The 
task is great and the efforts also should be equally great. It 
is but apt that Indian Journal of Power and River Valley Develop- 
ment has decided to bring out a special issue at this juncture and to 
acquaint the people of the country with the programme and 
progress of Power and River Valley Development in this country. 


I wish the Journal all success. 
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Le Tourneau 
Westinghouse 


earth-moving equipment 


Pioneers in rubber-tyred earth-moving equipment. The only 
equipment where the PRIME-MOVER is interchangeable with 
various types of trailing units to suit all earth-moving and 
hauling requirements. Interchangeability saves as much as 
75% in new equipment purchases because the same 
TOURNAPULL PRIME-MOVER can be used, which represents 
75% of all equipment investment. Electrically operated, 
positive power-steered 90° turning ability, all-weather 
torque proportioning differential and four-wheel multiple disc 
air-brakes make this equipment highly manceuverable, simple 
and safe to operate. 


For further particulars 


Ask Jacks” 


William Jacks 
= Co.Ltd. 


CALCUTTA BOMBAY MADRAS 


wWyx 145 











TOURNAPULL with CARRYALL SCRAPERS 
Load, haul and spread earth at a speed up 
to 35 M.P.H. Sizes available from 7 cu.yds. 
to 42 cu.yds. 





TOURNAROCKERS Rear-dump Haulers. 
Move shovel-loaded rock at a speed up to 
35 M.P.H. Sizes available from 9 to 50 tons 
or 10 cu.yds. to 40 cu.yds. 





TOURNAHOPPERS Bottom-dump Haulers. 
For hauling mixed rock and earth from 
auxiliary loader at a speed up to 35 M.P.H. 
Sizes available from 18 to 50 tons or 
18 cu.yds. to 40 cu.yds. 





TOURNACRANES Lift, carry and place 
loads anywhere. Need no outriggers. Sizes 
available from 10 to 30 tons. 





COURNARCH Will transport logs of oll 
sizes out of the forest through difficult 
terrain, cheaper than any other mode of 
transport. Available from 122 to 200 H.P. 











Developing India’s Water and Power 


Resources 





It is being increasingly realised in our country, as well as abroad, that 
the best way to approach the problem of rapid economic development of a 
country is thrcugh basinwise water and power development cf that country. 
With that as the starting point, an integrated and all-sided agricultural and 
industrial development follows. Immediate results of such a programme 
means flood-control, irvigation, power, industrial and municipal water, 
inland navigation, soil conservation, <tc. It alse means a more dispersed 
populaticn in better towns and villages, dispersed industries, more 
scientific agriculture, better communication, etc.—and all these in the back- 
ground of a natural and harmonious relaticnship between land and water 
of the region. The learned author here briefly surveys the past, portrays the 
future and suggests the line cf approach that we should adopt for the water 


development of our country. 


The first attempt at appraisal of water resources 
of India’s rivers was made in 1948-49 by the Certral 
Waterways Irrigation and Navigation Commission 
(now the Central Water and Power Commission). 
This preliminary forecast was made on the basis of 
computations from rainfall and temperature records. 
From this appraisal it was found that out of a total 
run-off of 1,356 million acre feet hardly 78 million 
acre feet were being utilised for the purpose of irri- 
gation and power. This appiaisal was, however, based 
only on computations and not on actual observation 
of discharges. An attempt is now being made by the 
Central Water and Power Commission in collaboration 
with the States to establish discharge observations 
at important key points on the vast net-work of 
India’s rivers. 


India’s water and power resources aie enormous. 
These resources, however, have not so far been survey- 
ed in a comprehensive manner. A Committee in 1921 
indicated a minimum continuous water power 
potential of 3.5 million kW only. This was a gross 
under-estimate. A systematic study by zones has 
recently been initiated by the Central Water and 
Power Commission to assess all the possible water 
resources of the country. On a conservative basis it 
may be stated that the total hydro power potential 
of India is not less than 40 million kW. 


Present position of Development 


Irrigation has been practised in India from ancient 
times. But it is mainly during the past 100 years 
that extensive works have been constructed, extend- 
ing the benefits of irrigation to vast areas. A start 
was made early in the 1Igth century when three 
important indigenous irrigation works, viz., two 


Kunwar Sain, I.S.E., is Chairman, Central Water 
and Power Commission. 


__KUNWAR SAIN 
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canals from the river Yamuna, and the Cauvery 
delta system (Madras) were remodelled and irrigation 
facilities extended over large areas. The success of 
these systems led to the construction, one after an- 
other, of the many big projects of diversion of river 
flow for irrigation purposes and of some storage works 
also. In India today we have a vast net-work of 
canals in Uttar Pradesh, the Punjab, Madras and 
some parts of Bihar. There are about 118 high dams 
mainly in Bombay, Madhyabharat and South India. 
The number of storage works, consisting mainly of 
earthen embankments, big and small, exceeds 60,000. 


Although on the partition of India some of the 
biggest irrigation works in the North-West sub- 
continent fell to the share of Pakistan, still the 
irrigated area left in India appreciably exceeds the 
area irrigated in Pakistan or in the United States of 
America the next two countries in order of irrigated 
area. The only country which exceeds in area irri- 
gated is China where most of the irrigation is at 
present done from about 6 million small tanks spread 
over the country. 


Although India is ahead in area irrigated as 
compared to most other countries, the percentage of 
area irrigated to the area cultivated is only 19.6, 
and a considerably more area still remains to be 
brought under cultivation. This can be done only 
with the aid of irrigation. 


The first installations of power plant in India were 
made in the closing years of the last century. Till 
1925, however, the pace of electric power development 
was very slow. While the advent of electricity 
accelerated industrial development in western 
countries, in India electricity has merely remained 
synonymous with electric lighting; and for a very 
long time there was little application of electricity 
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for industrial or agricultural purposes. In the early 
years, the economic policy of the country was so 
directed that India remained largely a producer of 
raw materials to be exported to manufacturing 
countries in return for essential consumer goods. 
Electricity, therefore, largely remained a luxury 
available only to city dwellers, whose income was 
substantially higher than that of the rural population. 


After 1925, however, the growth of power develop- 
ment assumed a quicker pace. The provincial govern- 
ments began to interest themselves in schemes for 
development of power and other industries. It must 
be pointed out that in the initial stages the provincial 
governments launching schemes for hydro electric 
power development met with considerable opposition 
not only from ill-informed public but also from higher 
authorities. However, the world-wide economic 
depression which followed the industrial boom of the 
post-war period (World War I) enabled provincial 
governments to buy plant and equipment from 
abroad at considerably reduced rates and in a way 
this assisted the growth of power supply industry in 
the early days. 


Till about 1930 there was practically no attempt 
to extend power supply to the rural areas. The private 
enterprise which was mainly responsible for the 
growth of electricity till 1930 confined itself to the 
urban and industrial areas ; the prospects of a reason- 
able return in rural electrification were considered 
to be so poor that it held out no attraction to the 
investos. Upto 1950 the aggregate installed 
generating capacity of public utility concerns in the 
Indian Union totalled about 17 lakh kW out of which 
hydro plants accounted for only 54 lakh kW. Besides 
the public utility power stations, individual industries 
and railways put up their own power plants. The 
installed capacity of these power plants in March 
1951 totalled to about 6.5 lakh kW. 


Upto the end of March 1949 the percentage of 
towns and villages with public electricity supply was 
of the erder of 0.64. Most of the electric supply 
was consumed in the six big cities of Calcutta, 
Bombay, Ahmedabad, Kanpur, Madras and Delhi. 


Pace of Development in the First Five Year Plan 

The projects included in the First Five Year Plan 
will utilise about 100 million acre feet of available 
waters for irrigation and power. While about Rs. go 
crores were spent in a century on irrigation till the 
attainment of independence, in the first Five Year 
Plan the Government of India is spending 14 times 
more than that amount almost every year. 


Based on the planned programme of power develop- 
ment in the different regions, the Indian Union 
territory may be divided into 11 different zones in 
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each of which self-contained power developmert will 
take place during the next few years. It is probable 
that at a future date, interconnection between the 
various regions will be established by means of extra 
high voltage transmission lines. 


Installed generating capacity at the beginning 
of the Five Year Plan was 1.7 million kW. Installed 
capacity at the end of 1952 was 2.06 million kW. 
The total installed generating capacity at the end of 
the Plan period 1955-56 is expected to be 2.96 
million kW. 


Need for Further Development 


Population in India has been increasing at the 
rate of about 14% per year and the additional annual 
requirements of food on this account are of the 
order of 4.5 lakh tons each year. This means that 
over a period of 5 years an increase of about 2} million 
tons of food grain production will be absorbed by the 
increase in population. 


Another important factor which has to be taken 
into account in the assessment of the food situation 
is increase in consumption of foodgrains by producers 
as a result of improvement in their economic position 
during the recent years. There is also the likelihood 
of a change in the food habits of certain sections of 
the population including industrial workers. While 
previously they depended to a large extent on coarse 
grain, they will in future be taking to wheat and 
rice to an increasing extent. It is not possible to state 
to what extent the demand for cereals and particular- 
ly wheat and rice will increase as a result of increased 
consumption due to changes in food habits. 


The problem, therefore, is to provide for increasing 
population at a more satisfactory level of consumption 
and with better quality of foodgrains. 


In the past, since the commencement of World War 
II, the cost of foodgrains imported was of the order 
of Rs. 1,250/- crores. The country has paid heavily 
for these imports, though it is believed that the imports 
during the current year will be considerably reduced. 
The food production has to keep pace with the ever 
increasing requirements of population. The principal 
remedy for meeting this increased demand is to steadily 
extend irrigation facilities. In the words of Pt. Thakur 
Das Bhargava, M.P. “If increased production or 
rural prosperity can be concentrated in one word, it is 
‘Irrigation’. Consult any cultivator or villager, in fact 
anybody who is conversant with the affairs of agri- 
culturists, he will tell you that the problem is 
irtigation.”’ 


In the absence of irrigation facilities large areas 
produce only a catch crop depending on rainfall which 
is often deficient arid unevenly distributed from the 
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point of view of the agricultural requirements. With 
the provision of irrigation facilities the yield per acre 
can be increased considerably. In some areas this 
increase may be of the order of 50°, while in areas 
of low and uncertain rainfall this increase may be 
two to three times the yield from unirrigated lands. 


Also at present in large areas of the country only 
one crop can be grown per year during or after the 
monsoon rains. With adequate irrigation facilities 
two crops can generally be giown and in some places 
even three. With assured irrigation supplies the 
cultivator has the incentive to improve his method of 
cultivation, use impioved seeds and manure and 
practice crop rotation. Supply of irrigation can thus 
change the entire agricultural pattern of large regions 
for the better of the country. 


After taking into account the projects included in 
the first Five Year Plan 1,180 million acre feet will 
still be left for further utilisation. Without a proper 
preliminary examination of the possible projects all 
over India it is impossible to say how much of this 
balance can be utilised economically for irrigation 
and for water power. This will require an examination 
by different regions. Excess of water in one region 
may not help to make up a deficiency ir. arother. 


While food is the primary necessity for existance 
of life, the standard of living of the general people 
of the country can be achieved by large scale indus- 
trialisation plans. To achieve this objective a general 
increase in production and efficiency of the nation as 
a whole is imperative. Greater productivity in west- 
ern countries may be ascribed to efficient utilisation 
of labour by the use of mechanical and semi-mechanic- 
al equipment. It is no accident or coincidence that 
the most highly mechanised nation in the world is 
also the one with the ‘highest standard of living, for, 
modern mechanical methods properly applied, do 
reduce the cost of goods to every one including the 
workers themselves. What is important is that the 
mechanical equipment should be produced in the 
country in order to save a drain on the capital re- 
sources of the nation. To produce mechanical equip- 
ment and use it effectively, cheap and abundant 
power is absolutely essential. 


Resources of petroleum and diesel so far known in 
the country are small. India’s wealth of coal is found 
in Bihar and West Bengal and to a small extent in 
Assam, Madhya Pradesh and Hyderabad. Deposits 
of lignite occur in Madras and in Cutch. The distri- 
bution is uneven and distances from the coal fields to 
industrial centres are so great that except at or near 
localities where coal mines exist, thermal generation 
of power may often prove uneconomic. From these 
considerations it will be obvious that hydro power 
must play an important part in providing abundantly 


cheap power to the country. Key to the production 
of wealth is the Killowatt. Underlying the country’s 
capacity to produce anything else is our capacity to 
produce power. The concensus of opinion is that 
the capacity in excess of demand should be about 15°, 
to meet immediate operating requirements. 


Importance of Integrated Basin Development 


Although India’s potential for water and water 
power development is immense, experience in the 
United States of America shows that development 
of water conservation is the most important national 
problem. Practically all the water resources in the 
west of the United States of America has been fully 
utilised. Persistent lowering of the water table in 
nearly all the populous areas of low rainfall has 
aggravated the problems of both total supply and 
quality. Even where water is plentiful serious short- 
age has developed because the supply is not fit 
for use. Past experience of development in other 
courttries has shown that haste and misguided 
enthusiasm in development of river systems led to the 
construction of projects which did not fully exhaust 
its potential. A thorough preliminary investigation 
of the full potential came sometimes too late and was 
often impeded by the clamour of riparian owners 
and inter-State disputes. This experience definitely 
indicates the necessity of an integrated basin planning 
of each river. It indicates the need for surveying the 
whole of the territory for its water and water power 
resources—-irrespective of the availability of capital 
to be invested. 


Theoretically, the water potential in its widest sense 
may be taken to mean the extent to which it can be 
developed theoretically. To be of practical use the 
assessment of water potential should take into account 
technical feasibility, engineering difficulties and over- 
all economics of the region and the country. 


As is known to everyone the rainfall varies from 
year to year and from month to month in the same 
year and so does the resultant water available in the 
rivers for utilisation. It is important to know the 
extent to which these resources can be regarded as 
reasonably firm. It is appreciated that the successful 
development of a comprehensive water development 
project not only involves careful preliminary planning 
but requires for successful completion considerably 
more data than are at present available for many of 
our rivers. 


To make the maximum effective use of waters for 
irrigation, navigation, power and other allied purposes, 
it is necessary that a careful and unified development 
of the whole river basin is planned irrespective of the 
number of States or Provincial boundaries that may be 
involved. It is only in this manner that optimum 
utilisation of resources of the entire water-shed can be 
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made and waste of any potential resources of the 
valley eliminated. If the entire basin is not develop- 
ed as a unit there is the possibility of confusion arising 
when each State starts controlling the river from its 
own point of view. 


It is possible only through a close coordination 
between different agencies and States or even Nations 
under whose jurisdiction the entire river basin extends. 
The development of the Tennessee river passing 
through seven States is a good example of the benefits 
that can accrue from overall planning. In the same 
manner the development of the Missourie river by the 
co-ordinated efforts of the Army Corps. of Engineers 
and the Bureau of Reclamation is another example 
of sound organisation. Similarly, the hydro-electric 
development on the rivers of the Rhine, the Rhone 
and the Danube in Europe are examples of co- 
ordination between different nations for optimum 
utilisation of the water of these rivers. 


Wanted — A National Water Law 


It is now clear that the greatest measure of benefit 
from a waterway can be extracted only by planning 
its exploitation in the larger perspective of basin-wide 
development. But the history of the attempts at 
utilising waters of rivers shared by more than one 
State has not been, in this country as in others, so 
broadbased or objective. 


With the introduction of provincial autonomy in 
1937 irrigation became a provincial subject, and every 
administrative unit in the country was henceforth 
competent to undertake whatever legislation or 
administrative measures it liked with respect to the 
waterways passing through its territory. Before this, 
the Central Board of Irrigation drew the attention 
of the Government of India to the difficulties that 
would arise by treating irrigation as a purely provincial 
subject. The Joint Committee on the Indian 
Constitutional Reforms of 1935 came to the conclusion 
that ‘‘we do not think it would be desirable or indeed 
advisable to make the control of water supply a 
wholly federal subject, but for the reasons which we 
have given, it seems that complete provincialism 
might again involve unfortunate consequences...” 
In view of theabove the Joint Committee made certain 
proposals which were incorporated in the Government 
of India Act 1935. 


It is perhaps not a mere coincidence that during 
the 10 years 1937-47 not a single dispute was resolved. 
in accordance with the provisions made in the 1935 


Act. 


It was asa result of this experience that the Govern- 
ment of India entrusted the Central Waterways 
Irrigation and Navigation Commission with the task 
of collection of data for all the rivers in the country. 
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Under the present conditions the extent to which the- 
Commission is able to carry out this task depends 
largely on the co-operation which the various States 
decide to offer to this Commission as no statutory 
law exists that information required must be supplied 
to it. 


Item 56 of list I of the Seventh Schedule of the 
Constitution of India gives exclusive powers to the 
Parliament to make laws with regard to regulation 
and development of inter-State rivers and river valleys 
to the extent to which such regulation and develop- 
ment under the control of the Union is declared by 
the Parliament by Law to be expedient in public 
interest. 


A Bill is to be introduced in Parliament to provide 
for the regulation and development of inter-State 
rivers. This bill when passed should go a long way 
in filling a serious void in water law regarding the 
development of inter-State rivers and river valleys. 

| 

The Central Water and Power Commission will 
be the primary instrument to implement this 
progressive Water Law. This Special Issue is intended 
to portray the responsibilities and functions entrust- 
ed to the C.W. & P.C., and its role in the vast 
adventure of building a strong and resurgent India. 





Energy Supply from Bhakra Project to Pakistan 


Mr. Jaisukh Lal Hathi, Deputy Minister of 
Irrigation and Power, said that a long-termi agreement 
was being contemplated between India and Pakistan 
for the supply of energy from the Bhakra Nangal 
Project. 

Mr. Hathi pointed out that negotiations of an 
“exploratory nature’ were carried out in February 
last between the representatives of the Government 
o: Pakistan and Indian Punjab without any final 
commitment on either side. 


Mr. Hathi contended that Pakistan hoped to make 
a demand of 10,000 kW. and the rate at which it 
would be supplied had not been fixed. He said that 
the total quantity of power that would be produced 
would be adequate to meet the demands of the 
country and only after meeting the internal require- 
ments here the question would be considered in 
regard to supply to Pakistan of power that could be 
spared. j 


Mr Hathi referred to the supply of power from 
Bhakra Nangal Project to Delhi State. He said that 
no scheme for an electric suburban railway system 
in. Delhi was under consideration at present. If 
however, such a scheme materialised the Government. 
of Pumjab hoped to supply the required quantity 
of electricity from the project, unless by the time 
proposal was received, the entire power available 
from the project was used up. It was proposed to 
give Delhi State 20,000 kW and it was for the State 
Government to determine its distribution. 
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Central Water and Power Commission: 


Retrospect and Prospect 


The Central Water and Power Commission today occupies a central 
lace in the organisational set-up for the country’s water utilisation and 
power development programme. How this has come about is a fascinating 
story. India is a vast country even after its political division in 1947. 
It is essentially agrarian in character, dominated by a network of large 
rivers. Its prosperity vitally depends on rainfall and river waters. Over a 
prolonged period of foreign administration, India has been able to build 
up slowly a network of irrigation and power development administration 
in the provinces and at the Centre. Mr. Mithal heve briefly describes this 
development and shows the pivotal position that the CW @ PC now occupies 


in this set-up. 


The central water and power authority in India 
has had a history and a career extending over the last 
half a century. Through these decades it has evolved 
into its present position of a central co-ordinating and 
advisory agency in the field of integrated development 
-of irrigation and power in the Union, and its growth 
during this period has been closely linked with the 
changing political outlook the country has under- 
gone. Depending on the prevailing political condition, 
the organizational make-up of the water-utilisation 
agency has swung between a body empowered to 
scrutinise and sanction every scheme and a mere 
witness of the activities of autonomous provinces and 
states. 


The planning body formed by Congressmen in the 
late thirty’s made the then Government of India think 
furiously of a counter attraction for the masses and it 
was towards the approach of independence that the 
country saw the birth of a central organization to 
plan, integrate and help in evolving engineering 
schemes with a national perspective, enabling the 
country to deploy its resources in a manner calculated 
to produce the maximum benefit to the country as a 
whole. With every passing year, not only the wisdom 
of having an agency endowed with the responsibility 
of taking an overall and long-range view of water 
resources development is being increasingly realised, 
but many more allied functions needed for an efficient 
discharge of its responsibility are being steadily added 
to it. 


The origin of the CW&PC can be said to have started 
with the appointment of an Inspector General of 
Irrigation in 1906 in the Public Works Department 


M. D. Mithal B.Sc., M.LE., I.S.E. is Member, 
Central Water and Power Commission. 
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of the Government of India. After minor vicissitudes 
to this post in the early part of 1923, a new post of 
Consulting Engineer to the Government of India was 
created to discharge the duties of the Inspector Genc ral 
of Irrigation and to look after the technical and 
advisory work normally dealt with by the Secretary 
of the Public Works Department. In 1927, with the 
constitution of the Central Board of Irrigation, the 
Consulting Engineer was relieved from all direct 
responsibility for provincial works, although local 
governments remained free to consult him if they so 
desired. In 1931, owing to the prevalent financial 
stringency and agricultural depression, further 
economic development on irrigation was not practi- 
cable in the immediate future either under the Central 
or the provincial governments, and, in consequence, 
the post of the Consulting Engineer was abolished by 
the Secretary of State in 1932. 


With the introduction of provincial autonomy in 
1937, irrigation became a provincial subject, and every 
administrative unit in the country was thenceforth 
competent to undertake legislative or administrative 
measures with respect to waterways passing through 
this territory. 


A few years later, at the instance of the Central 
Board of Irrigation, and also because the Government 
of India felt considerable difficulty in dealing with the 
technical questions that came up either in connection 
with large irrigation projects concerning more than 
one territorial unit or in connection with disputes 
between two or more units over the rights in the waters 
of rivers shared by the units, the post of consulting 
engineer for irrigation and waterways was revived in 
1944 and the next year the Government of India felt 
the necessity for a body to advise them on the fullest 
and most economical use of waterways, resulting in 
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the establishment of a central technical authority — 
The Central’ Waterways, Irrigation and Navigation 
Commission. 


At about the same time a sister organization, the 
Central Technical Power Board had been set up by 
the Government of India endowed with the general 
responsibility of initiating, coordinating and pressing 
forward schemes of electric power development and 
its utilisation throughout the country. Like the 
CWINC, the CT PB was required to undertake wherever 
necessary the construction work of power schemes on 
behalf of the Government of India. Between these 
two organizations, it was found in practice, there was 
a certain amount of overlapping in work. The 
Government of India, therefore, reviewed the position 
regarding not only these two bodies but those of the 
Technical Commissioner with the Government of India 
and the Consulting Engineer for waterways and 
irrigation. As a result, the four agencies were merged 
and replaced by the Central Electricity Commission 
and the Central Waterpower, Irrigation and Navi- 
gation Commission. 


The objects and functions of the Central Water- 
power, Irrigation and Navigation Commission, as 
reconstituted in 1948, were to take over the duties 
formerly performed by the Consulting Engineer for 
Waterways and Irrigation and such part of the duties 
of the Central Technical Power Board as related to 
hydro-electric power genération. The Research 
Station at Poona, previously under the control of the 
Consulting Engineer for Waterways and Irrigation 
of the Government of India also came within the 
jurisdiction of the CWINC. 


After three years of working of the two organizations 
the CEC and CWINC were merged in 1951 into a single 
organization, the Central Water and Power Com- 
mission. In its present phase of development the 
Commission is now charged with the functions former- 
ly carried out by the two organizations independently. 


During the short period since its formation, the 
Commission has investigated numerous projects, 
including the Hirakud, ‘Kakrapar, Kosi, Ganga 
Barrage, Sabarmati and a number of dam projects in 
Madhya Pradesh, Coorg, Assam etc. 


After an outline of the historical growth of the 
Central Water and Power Commission, its place and 
role in the development of the economic resources 
through a process of continuous utilization of the 
numerous water resources distributed over the country 
may now be given. 


The total area of the country is 781 million acres, 
of which the cultivable area is only 380 milion acres. 
And of this 50 million acres are current follows and 
243 million acres are under actual cultivation. But the 
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irrigated area is less than 50 million acres, leaving a 
very high potential for irrigation through the develop- 
ment of the largely unexploited water wealth in the 
country. 


What applies to the need for development irrigation 
potential, applies in a greater measure to the power 
possibilities in India. Against a potential of 40 million 
kW of hydro-electricity, we have hardly exceeded the 
half million kW. 


The Commission as Planner 


The function of the Commission is to assess the 
resources in land and water by regions and river 
basins, to investigate and draw up schemes with a 
view to making up the food and power deficits in as 
short a time as possible. Further, the plans for the 
development of river-valley projects include, wherever 
permissible, the development of navigation along 
inland waterways, flood control and all other benefits 
that could be derived by a wise exploitation of the 
water resources of the country. Thus in one form or 
another—consultation, advice, arbitration, inves- 
tigation, research, or execution of river valley 
schemes—almost every State in the Indian Union 
have a claim on the services of the Commission. 


Commission as Advisor 


One of the important functions of the Commission 
is to act as the adviser to the Government in planning 
the systematic exploitation of the country’s water 
resources and resolving disputes relating to the division 
of river waters which flow through more than one State 
in the Union. In this capacity it has successfully 
settled disputes between Hyderabad and Madras, 
Mysore and Madras, Mysore and Coorg. It has also 
promoted cooperation between States in the inte- 
grated development of river valleys that cut through 
consecutive units of the Union. The Sutlej in the 
Punjab, PEPSU and Rajasthan, the api and the 
Narmada basins in Bombay and Madhya Pradesh, 
Chambal in Madhya Bharat and Rajasthan, Tunga- 
bhadra in Hyderabad, Andhra and Mysore, serve as 
excellent examples. In disputes relating to river 
waters between India and other countries, the CW&PC 
acts as the national advisor to the Government of 
India. 


Commission as Coordinator 


The Central Water and. Power Commission has in 
addition been called upon to coordinate the use of 
earth-moving equipments, collect and publish in- 
formation on the construction progress of river valley 
projects, and prepare a roster of engineering personnel 
available in the country for making the best use of 
specialized talents wherever required on the projects. 
The Commission aiso arranges for the training of 
Indian Engineers in India and abroad in all aspects of 

[Continued to Page 42 a} 
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Power Development in India 


One of the methods of measurement of a country’s advancement towards 
civilisation is by studying the power generation and consumption by the 
community. Ever since political independence, India has been planning 
rapid development of its natural resources. Power development has rightly 
been a prominent factor in this scheme. To what extent our country has 
been progressing, and at what pace, in this direction are questions that need 
constant attention. The Five Year Plans for the country need also to be 
measured in these terms. Mr. Havath, who was a Chief Engineer of 
Electricity in Mysore, and had outstanding experience of the subject during 
his association with the ECAFE, gives in the following article a brief 
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outline of Power Development progress and problems in India. 


Electricity, today, is the most versatile form of 
energy at the service of mankind. In its daily use it 
can be effectively employed at any hour of the day 
or night to produce heat, light and refrigeration or 
be called upon to supply motive power for almost any 
purpose irrespective of whether it is required for 
working a small electric shaving razor or for running 
a giant 20,000 H.P. motor employed in a steel rolling 
mill. The greatest advantage of electrical energy lies 
in its flexibility, adaptability and the ease with which 
it can be handled and controlled. Besides, the 
possibility of transmitting electrical energy in large 
blocks from the sources of generation to the load 
centres across. hundreds of miles and distributing it 
to a variety of consumers according to their require- 
ments, is an advantage possessed by no other form 
of energy at the present time. The importance of 
electricity to the modern world can be best appreciated 
by trying to imagine what will happen to a modern 
community, if electric service is withdrawn even for 
a short period. Electricity has become so indispensible 
at the present time that it is no longer considered a 
luxury, but it is an economic necessity not only for 
affording living comforts but also in promoting 
agricultural and industrial development. In the home, 
electricity reduces human drudgery and provides 
facilities for a comfortable and clean living. In 
industry and agriculture, it helps to increase-producti- 
vity. Electricity has also played an important part 
in speedier transport, modern. medical aid and various 
forms of entertainment such as radio, television, etc. 
Electricity has today become so indispensible that 
the extent to which a nation has developed its use 
is more or less a_ yard-stick of its economic 
development. 


Table I below gives an indication of the progress 
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in electric power supply made by certain countries 
including India during World War II and the follow- 
ing post-war years : 


TABLE I 


Progress of Electricity Generation in certain Countries 
during 1938-53 





kWh generated 


Monthly generation in per month per 





Name of million kWh capita 
Country Av. month January A) , - 
1938 | 1953 Increase [938 = 1953 
U.S.A. 11,750 36,663 212 91 244 
U.K. 2,558 6.609 159 | 54 132 
Canada 2,167 5,656 161 | 194 492 
Germany 4,603 5,227 13 61 80 
France 1,548 3,630 134 — 91 
Japan 2,226 3,406 53 . | 31 42 
Sweden 679 1,895 167 | 181 285 
Norway 875 1,654 o | — 538 
Switzerland | 587 860 46 | 141 202 
India 283 536 89 0.7 1.5 





The continued upward trend of electricity 
generation in industrially advanced countries like the 
U.S.A. and the U.K. shows that they are still far 
from reaching the limits of ‘saturation’ in the matter 
of utilisation of electrical energy. In the fifteen-year 
period between 1938 and 1953, the per capita 
generation in the U.S.A. and the U.K. has registered 
an increase of 150%. India too has’ registered an 
increase of per capita geneiation by 100% in this. 
period ; but in respect of the actual magnitude, India 
is far behind the industrially developed countries. 
It is to be recognised, however, that a comparison 
between the progress achieved in India in the field of 
electric power development and the present state 
of progress in advanced countries is not quite appro- 
priate. The quantum of electrical energy utilised in 
a country is linked with its industrial development 
and the standard of living of the people. Progress is 
therefore necessary on all fronts. Since the achieve- 
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ment of independence, our country has no doubt 
registered substantial progress in the field of electric 
power by establishing new generating stations, both 
hydro and thermal, and by extending the trans- 
mission and distribution systems over wide areas. 
Though the accomplishment is appreciable as 
compared with the progress achieved before indepen- 
dence, there is no room for complacency. A vast 
amount of work has yet to be done. In fact, greater 
efforts are necessary to sustain what has been achieved 
and to accelerate the pace of achievement. The 
engineers and administrators engaged in the electric 
power industry of this country will have to put forth 
greater, earnest, concerted and co-ordinated efforts 
in the field so that maximum results may be achieved 
in the minimum time practicable. 


I must here sound a word of caution in the planning 
of power development. In our enthusiasm to expand 
rapidly, possibility of overdoing it exists. It is re- 
cognised that experience in this country, as also 
elsewhere, has shown that the demand for electrical 
power grows much more rapidly than one can anti- 
cipate. Nonetheless, it is absolutely necessary that 
a close estimate is made of the requirements of an 
area and the generating capacity is determined on 
the basis of the foreseeable demand, but provision 
being made for expansion in case of the demand 
exceeding the anticipations. Another important 
factor which should receive attention in the execution 
of the schemes is that close co-ordination is to be 
established between generation and transmission, 
and utilisation so that the time lag between provision 
of capaeity and its utilisation is reduced to a minimum. 


Rural Electrification 


More than 80%, of the total population of this 
country live in rural areas. Rural population largely 
depends on an agricultural economy earning hardly 
enough for their sustenance and with no wealth 
producing occupations to engage them during spare 
hours and off-seasons. It is imperative that means 
are found to solve the problem of decent living by 
providing opportunities for gainful employment during 
spare hours and off-seasons. 


Every effort to this end has naturally to be directed 
in two channels, one towards an improvement in 
agricultural efficiency and the other towards the 
production of industrial and consumer goods. It has 
been established that availability in abundance of 
cheap electric power is an essential pre-requisite for 
achieving the above objectives, and it can be stated 
that the speed with which rural electrification extends 
will determine the rate of progress of the nation. 


The present gap between the amenities of the rural 
and urban population in regard to modern sanitation, 
running water, electric lights, fans and radio and 


several other gadgets to relieve the day-to-day 
drudgery has to be narrowed down. It has been 
recognised that lack of such amenities has been one 
of the primary contributing factors for the drift of 
population from the country-side to towns even from 
rural areas affording opportunities for gainful employ- 
ment. A practical solution to this can be possible only 
when electricity can be made available in the country- 
side too at rates which the rural population can 
afford to pay. 


There are over 5 lakhs of villages with a population 
below 10,000 which are dotted all over this vast sub- 
continent. At present only about 4000 villages are 
electrified, which is less than 1%. Obviously, the 
task is stupendous. But the fact remains that the 
problem has to be tackled so that at some future date 
major portion of the population of the country may 
have the benefit of electricity. The Central Water 
and Power Commission has suggested certain course 
of action to the Planning Commission to make a 
modest effort towards accomplishment of rural 
electrification. Meanwhile, the Engineers’ Seminar 
which met at Roorkee in July, 1954, under the chair- 
manship of Shri Gulzari Lal Nanda, Minister for 
Irrigation and Power, considered this subject and 
an extract from the record of the sub-committee 
meeting which was unanimously adopted by the 
Seminar is noted below : 


Problems of Rural Electrification 


“The problems of rural electrification have 
been considered under three heads; (i) Technical, 
(2) Financial and (i77) Organisational. 


Technical 


‘Technical problems can be broadly divided under 
the following heads : 


(¢) Standardisation and _ evolution of most 
economical designs and practices for construc- 
tion of lines and substations. 

(t2) Omission of certain features in construction 
with a view to reducing cost consistent with 
safety and continuity of supply. 


“The Sub-Committee is of the opinion that there 
are no serious technical difficulties in the way 
of extension of supply to rural areas. The Central 
Water and Power Commission are now engaged in 
ascertaining from various State Electricity Depart- 
ments their present practices regarding designs and 
standards, with a view to studying these and evolving 
a number of suitable and economical designs which 
would enable each State to choose those best suited 
for specific local conditions. It is recognised that a 
number of States have evolved economical designs 
and if their experience is made available to all other 
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States, considerable economies in construction costs 
would be possible. 


Financial 


“The main difficulties in implementing rural 
electrification schemes are of a financial character, 
which can be broadly divided into two heads :— 


(a) Lack of sufficient funds for capital expenditure. 


(6) The difficulty of making rural electrification 
schemes self-supporting even in a period of 
IO years. 


“In regard to (a) above, from the 1951 census 
it is seen that there are more than five lakhs villages 
with a population below 10,000 and it is recognised 
that their electrification cannot be accomplished in 
a short period of time. As a start has to be made, it 
is recommended that a minimum amount of Rs. 10 
crores be made available every year exclusively for 
rural electrification throughout the country. It is 
also recommended that for the remaining period of 
the first Five Year Plan, a minimum sum of Rs. 20 
crores be made available. 


“With regard to (b), the policy of implementing 
only those rural electrification schemes which are 
self-supporting will not enable much progress to be 
achieved in this direction. Experience of the operation 
of Rural Electrification in various States in India 
and in several other more advanced countries indicates 
that subsidy in some form or other is essential if rural 
electrification is to progress. Various forms of grant 
of subsidy have been adopted by different countries. 


“Various forms of subsidy in vogue may be 
divided into three classes : 


(1) An outright grant-in-aid to meet capital cost 
of the electrification fur all accepted rural schemes 
(e.g. the Ontario Hydro-Electric Power Commission, 
Canada). 


(2) The State Government makes up the annual 
losses incurred in the operation of rural schemes 
(e.g. Nova Scotia Power Commission, Canada). 


(3) The State Government advances money at low 
rates of interest repayable in 30 years for rural 
electrification (e.g. Loans at 1% interest advanced 
by the Province of Quebec, Canada, to the Rural 
Electrification Co-operatives). 


“The Sub-Committee recommends the following 
forms of subsidy taking into consideration the financial 


policies generally adopted in our country : 


(1) A capital contribution from the Centre to meet 


up to a maximum of 50 per cent of the cost of rural 
electrification as outright grant, the balance being 
made available as loans repayable on the usual terms,. 
or, 


(2) To grant a loan to cover the entire cost of the 
rural electrification scheme free of interest for a period 
up to a maximum of 10 years, repayable in 20 years 
thereafter, with interest, from the year following the 
period fixed. 


“Loans should be advanced to State Governments 
against approved schemes only. 


VOLKART BROTHERS 


There is hardly a single major project in progress 
in India to-day to which Volkart Brothers have not 
contributed in one way or the other. Its various. 
engineering sections are constantly busy working on 
design problems or specifications for projects of 
national development. 


In the electrical engineering field, Volkart Brothers 
hve installed or are installing heavy electricity 
generating plant, sub-station equipment with air-blast 
circuit breakers, current and potential transformers, 
lightning arrestors, synchronous condensers etc., and 
high frequency carrier current communication 
systems, all manufactured by ‘Brown Boveri’ of 
Baden, Switzerland. Volkarts have also supplied 
specialised electric metering system made by ‘Landis 
& Gyr’ of Switzerland, for use in new electric grids. 


To the building of dams and other major structures, 
Volkarts have contributed in many ways. ‘Interna- 
tional’ tractors, including the giant TD 24s, are 
employed on earth-moving and land reclamation 
jobs in many parts of the country. A number of 
these TD 24s and ‘Lorain’ shovels and cranes are now 
employed at Bhakra and other projects. Smaller 
‘International’ tractors are helping to develop newly 
reclaimed land. For drilling operations, quarrying 
and tunnelling, “Joy” diamond core drills and other 
equipments are used. Similarly, ‘Broomwade’ air 
compressors are also in service at many a project. 
‘Joy’ tube-well rigs are at work in several places. 
Many lift irrigation stations are equipped with ‘Sulzer’ 
pumps and some large irrigation schemes in India 
are installing ‘Sulzer’ high lift hydraulic storage 
pumps. 

One of the most significant and original contribu- 
tions of Volkart Brothers to the problem of concrete 
dam construction in India is their system for concrete 
aggregate cooling as developed at Vaitarna Dam 
near Bombay with ‘Carrier’ equipment. It is hoped 
that this system, which is by now internationally 
patented, will help to speed up and economise the 
raising of concrete dams in India’s numerous projects. 
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Organisational 


“The Sub-Committee recommends the following 
forms of organisation at different levels to achieve 
expeditious results : 


(a) Organisation at the State level. 
(b) Organisation at the Centre. 


“State Level— There should be a separate compe- 
tent technical staff, at the headquarters of the 
Electricity Department of each State, preferably 
comprising an Executive Engineer assisted by 
complement of junior staff, which will work under 
the direct control of the Chief Electrical Engineer. 
The function of this staff will be to plan schemes of 
rural electrification, to arrange for procurements and 
to progress the supply of necessary equipment, and 
to watch the progress of these rural electrification 
schemes. The actual construction of the rural schemes 
will be carried out by the various field officers under 
their respective Divisional Executive Engineers and 
their staff should be suitably reinforced where 
necessary. 


“At the Centre, the Sub-Committee recommends 
that a separate Directorate be set up in the Central 
Water and Power Commission with the following 
functions : 


(1) This Directorate would, with the assistance of 
other Directorates in the Commission, collect necessary 
data in respect of construction practices and designs 
used by the various State Electricity Departments, 
and formulate standard construction practices for 
schemes of rural electrification as referred to in 
paragraphs under Technical. 


(2) To scrutinise schemes of rural electrification 
as presented by the various States and to recommend 
these for acceptance by the Planning Commission. 


(3) To watch progress of rural electrification 
schemes and to assist in removing bottlenecks. 


Load Development 


“For purposes of speedy load promotion, the follow- 
ing steps are recommended : 


(1) In order to encourage increased use of electri- 
city in rural areas, the State Governments should 
adopt load promotional policies, such as grant of 
loans to prospective consumers for carrying out 
installation of equipment and wiring. of buildings. 
The amount so loaned may be recovered in easy 
instalments along with monthly energy charges. 


(2) The State Governments should procure and 
supply power consuming equipment and apparatus 
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on hire and/or on hire-purchase system, in order to 


assist the prospective consumer to instal the 
equipment and to pay for it in easy instalments. 
(3) Further, the State Electricity Supply 


Organisations should maintain appropriate staff to be 
available to the consumer to help in satisfactorily 
maintaining his equipment and to attend to minor 
repairs. 


“It may be stressed that the loss likely to be 
sustained by the grant of either form of subsidy 
recommended above will be more than compensated 
for by the direct and indirect benefits that accrue to 
the community at large by extension of electric 
supplies to rural areas in the shape of providing gain- 
ful employment during off-seasons to agriculturists, 
opening up avenues of additional employment, 
increasing the agricultural production and _re- 
suscitating cottage and small scale industries.” 


These recommendations are under the consideration 
of the Government of India and the Planning 
Commission and I sincerely hope that these will be 
accepted and the rural population of India will secure 
the benefits that are to accrue. The Central Water 
and Power Commission is ready to offer technical 
assistance to any State that may be required to 
achieve the objective. 


Hydro-Electric Survey of India 


The Power Wing of this Commission have taken on 
hand a detailed study of the assessment of the water 
power resources of our country so as to serve as an 
authentic basis for the planned development of the 
power resources. The results of the studies on the 
West flowing rivers of the Western Ghats are embodied 
in Volume I of the Hydro-Electric Survey of India. 
26 major.schemes with a.total power potential of 3.73 
million kW are outlined in this report. Similar studies 
of the East flowing streams of the Southern India are 
contained in Volume II of the report published recent- 
ly. 53 major schemes with a total potential of 6.78 
million kW are covered in this report. Studies of the 
Central India rivers are now in hand and will form 
Volume III to be published at an early date. It is 
proposed to continue to examine similarly the remain- 
ing river basins and the results of these studies will 
be embodied in subsequent volumes. The material 
presented in these-volumes will serve as the ground 
work for a thorough appraisal of our power resources 
and preparation of a priority list for selection of the 
best and most economical sites for further detailed 
investigations and planned implementation. 


Thermal Power Resources 
Coal occurs in fairly large quantities in India. 
According to the report of the Indan Coalfields 
Committee, 1946, the total resources of workable 
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-coal deposits are estimated to be over 16,000 million 
tons, principally in the States of Bihar, West Bengal, 
Madhya Pradesh and Hyderabad. In view of the 
uneven distribution of coal deposits in the country 
as a whole, the transport of coal over several hundred 
miles, particularly to places in the South, is very expen- 
sive. It is also established that the resources of 
metallurgical coal are limited and it is prudent that 
these should be reserved for metallurgical purposes 
and only low grade coals should be utilised for thermal 
power development. Accordingly, large power stations 
have Leen planned to use low grade coals as close to 
the pit heads as practicable. Discovery of lignite in 
a district of Madras has created a hope that a large 
thermal station can be established in the South using 
lignite as fuel to firm up the hydro capacity of Madras, 
Mysore and Travancore & Cochin. 


The Central Water and Power Commission has been 
working on standardisation of steam units for installa- 
tions at different places in the country where hydro 
grids are not likely to reach in the near future. Further, 
pressures and temperatures of steam to be used in 
these isolated stations is also being standardised so as 
to ensure all possible economy in their installation 
and operation. 


System Interconnections 


In the past, grid systems have largely grown within 
the frame work of administrative boundaries of the 
‘States, mainly because electrical generation, trans- 
mission and distribution have been provincial subjects. 
With the setting up of the Central Water and Power 
Commission and the Planning Commission, the 
problems are being increasingly viewed on the basis 
of regional developments. This necessarily involves 
interconnection of neighbouring systems so as to 
secure the maximum benefit with minimum capital 
outlay. Wherever possible, thermal complement is 
proposed to be added to the interconnected systems 
in order to increase the firm capacity of the grid as a 
whole and to reduce the spinning and the cold reserves 
to the minimum practicable. Small obsolete and un- 
economic power plants can be taken out of service 
progressively as the radius of grid systems increases. 
Furthermore, an interconnected system facilitates 
the dispersal of key industries and their location to 
suit the availability of raw materials, transport and 
utilisation. In emergencies, dispersal of industries 
ensures greater chances of survival. With this object 
in view, the Central Water and Power Commission is 
shortly taking up a study of development of regional 
grid, interconnecting the nearest state systems, 
and there is no doubt that this study will bring forth 
beneficial results. It is hoped that the States concern- 
ed will agree to the interconnections that may be 
suggested in the interest of the country as a 
whole. 
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Indigenous Manufacture of Heavy Electrical Plant 


The manufacture of heavy electrical plant in India 
has been engaging the attention of the Central 
Government for the last six years. For some reason 
or the other, the implementation of the Scheme has 
been delayed. It is felt that much valuable time has 
already been lost in establishing this industry in the 
country. Plant and equipment are being imported to 
the tune of several hundreds of crores of rupees, and 
if this industry is not established at least now, we will 
have to continue to depend on imported equipment 
for a long time to come. In this connection, it may 
be mentioned that several countries who are compara- 
tively very small in size have established this industry 
during the past three or four decades ; to name only 
a few, Sweden, Norway, Switzerland, Belgium, Italy, 
Holland have a good record of achievement in this 
direction. In the East, Japan has also made very 
good progress. It is earnestly hoped that very early 
decision will be reached for setting up this industry 
in our country. 


The future is full of hope and promise in the field 
of electric power development. It is upto us, engineers 
and administrators in the field, to contribute our 
mite sincerely, honestly and zealously so that we 
may look back with satisfaction in later years. I hope 
I will be voicing the feelings of the engineers of the 
country if I say that they stand ready to shoulder 
this responsibility with courage. 


A few details of the power development programme 
of the country as a whole and in the States individual- 
ly are noted below : 


The total installed capacity of power plants in 
public utilities at the beginning of the Plan Period 
was 1,712,515 kW consisting of 1,004,434 kW of 
steam plants, 559,285 kW of hydro plants and 148,796 
kW of diesel plants. The total generation of energy 
for the year 1950 was 5,107 millions kWhrs. 


The Planning Commission after due examination 
has approved a mumber of power development 
schemes which were either in early stages of execution 
or in advanced stages of planning in the various 
States and some new schemes for execution during 
1951-50. Briefly these cover the following: 


(1) 25 new hydro-electric projects which would add 
a total of 398,000 kW installed capacity at the 
end of the Plan Period and 1,240,000 kW when 
these Projects are completed. 


24 new thermal stations which would add a 
total of 408,000 kW installed capacity at the 
end of the Plan Period and 492,000 kW when 
these projects are completed. 


— 
N 
— 








39 € 


(3) Extensions to 5 existing hydro electric power 
stations thereby raising the installed capacity 
in these power stations by 137,000 kW at the 
end of the Plan Period. 


(4) Extensions to 20 existing thermal stations there- 
by raising the installed capacity in these stations 
by 217,000 kW at the end of the Plan Period. 


(5) Several power transmission and distribution 
schemes involving construction of about 10,000 
miles of high voltage lines. 


The total installed capacity, as on January 1954, is 
2,304,255 kW, consisting of 1,392,817 kW of steam 
plants, 731,179 kW of hydro plants and 180,259 kW 
of diesel plants. The total energy generated for the 
year 1953 was 6,627 million kWhr. 


The total installed capacity at the end of the Plan 
period, i.e. by March, 1956, is expected to be 2,939,000 
kW consisting of 1,642,620 kW of steam plants, 
1,099,380 kW of hydro plants and 197,000 kW of 
diesel plants. 


Progress in the States 


The progress of power development in the various 
States since the beginning of the Plan is summarised 
below: 


Andhra — The installed capacity at the beginning 
of the Plan was 22,299 kW consisting of thermal plants 
at Vijayawada, Vishakapatnam and Nellore and some 
diesel plants. Bulk power to the extent of about 
5800 kW from Mysore State is being purchased for 
distribution in Rayalaseema districts. 


Additions to the steam plants at Vijayawada 
(2-3000 kW) and Vishakapatnam (2-1500 kW) were 
completed in 1951. 


Works at Machkund hydel station are in progress. 
It is expected that the power station with 3-17000 kW 
sets will be commissioned in 1955. 


The transmission system consists of 309 miles of 
132 kV lines, 130 miles of 33 kV lines and 10 sub- 
stations. The transmission lines which extend from 
Machkund to Vishakapatnam and Vijayawada have 
been completed. 


Under the Tungabhadra Project (the power stations 
now falling in Mysore territory) survey work on the 
66 kV transmission lines to Bellary, Guntakal, Gooty, 
Cuddapah, Kurnool, etc., have commenced. Plant 
and equipment for the power stations and substations 
have been ordered. The power station is expected to 
go into operation during 1957. Although the owner- 
ship of the main works under the project is vested in 
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Mysore State, the benefits from the project should 
accrue to the areas for which the project was original- 
ly conceived. The execution of the project is therefore 
directed by a Control Board with a nominee of the 
Central Government as Chairman. 


The total installed capacity in the State at the end 
of the Plan period is expected to be 82,300 kW. 


Assam—The installed capacity at the beginning 
of the Plan was 3,362 kW. This State has immense 
hydro electric potential but it would be uneconomical 
to undertake large power development schemes. 
straightaway without developing industries to utilise 
the power. 


To begin with, a small hydro electric scheme, on 
the Umtru river has been taken up. Three 2,500 kW 
sets will be installed at the power house which is 
expected to be commissioned in 1957-58. Power will 
be supplied to Gauhati and surrounding areas. 


Bengal (West)—The installed capacity at the 
beginning of the Plan was 522,294 kW. The Calcutta 
Electric Supply Corporation (C.E.S.C.) have added 
one 30,000 kW set at Mulajore, raising the firm 
capacity of the system to 320,000 kW. By 1956, the 
C.E.S.C. will import bulk power from the Damodar 
Valley Corporation, to the extent of 43,000 kW 
initially, rising to 85,000 kW by 1959-60. 


The North Calcutta Electrification Scheme of the 
Government of West Bengal is nearly completed, 
and power is available at Ranaghat, Krishnanagar 
and Berhampore and surrounding areas. 


The works on Mayurakshi hydro project are in 
progress, and it is expected that the power station 
with 2-2500 kW sets would be commissioned during 
1955- Electricity will be available at Mohammud- 
bazar, Ahmedpur, Dubrajpur, Sainthia, Suri and a 
number of smaller towns and villages. 


The total installed capacity in the State at the end 
of the Plan period is likely to be about 557,000 kW. 


Bihar—The installed capacity at the beginning of 
the Plan was 44,978 kW. 


Bihar is rich in mineral wealth—coal, iron ore, 
limestone, bauxite, mica, etc. The most important 
project in the State is the one undertaken by the 
Damodar Valley Corporation. Bokaro Steam Station 
with 3-50,000 kW sets and utilising low-grade coal 
was completed in 1953. The Tilaiya hydel station 
with 2-2,000 kW sets was commissioned in February 
1953 for supplying power to Hazaribagh and to 
Kodarma mica mines. Plant and equipment for an 
underground power house with 3-20,000 kW sets at 
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Maithon have been ordered and the station is expect- 
ed to be in service during 1956. The transmission 
network of the Damodar Valley power system covers 
an extensive area in the south Bihar coalfields as 
well as in a part of West Bengal. The first stage of 
the transmission system comprises over 700 miles of 
high voltage lines (132 kV and 33 kV) together with 
substations at various load centres. About 240 miles 
of 132 kV lines and 60 miles of 33 kV lines have been 
completed. The D.V.C. is also purchasing power to 
the extent of 22,500 kW from the power station of the 
Sindri Fertiliser Factory. By the end of 1957-58, 
DVC power would be available at Gaya, Patna, Dal- 
mianagar and Calcutta and in the districts of Hazari- 
bagh, Manbhum, Singhbhum and Ranchi. 


The Electricity Department of the Government of 
Bihar have undertaken the construction of several 
distribution schemes with diesel stations for supply- 
ing power to tubewells and to rural areas in North 
Bihar. 


The Kosi Project has recently been included in the 
Plan. The first stage of the works will consist of a 
barrage near Hanumannagar and a power station 
with 4-3300 kW sets. Transmission lines from the 
power station are expected to reach Muzaffarpur, 
Darbhanga, Biratnagar and Katihar. 


The total installed capacity in the State at the end 
of the Plan period is expected to be about 204,000 kW. 


Bombay—The installed capacity in the State at the 
beginning of the Plan was 416,185 kW, mainly 
concentrated around Bombay, Poona and Ahmedabad. 


(a) Greater Bombay and Poona area—The Tata 
Power Company have commissioned an additional 
22,000 kW set at Bhira hydel power station. The 
Central Railways plant comprising of 2-12,000 kW 
sets was commissioned in 1952-53 at Kalyan steam 
station. The Bombay Government’s steam plant 
consisting of 3-18,000 kW sets is under erection at 
Kalyan and one set has been commissioned since 
April, 1954. The Tata Power Company have ordered 
one 50,000 kW set for the new Trombay steam station. 
Works on the Koyna Project with an initial capacity 
of 240,000 kW are to be taken up by the Bombay 
Government shortly. The station is scheduled to be 
ready by 1952. 


(b) North Gujerat and Ahmedabad area—The 
Ahmedabad Electricity Company, commissioned one 
additional 15,000 kW set in 1951 and 3-15,000 kW 
sets ordered for Sabarmati new ‘C’ Station have been 
received at site. One set was commissioned in March, 
1954. The 66 kV transmission line around Ahmedabad 


-city for meeting the demands has been completed and 
energised. 


The Bombay Government’s North Gujerat Grid 
Scheme is nearly completed. Power is purchased from 
the Ahmedabad Electricity Company and transmitted 
upto Kalolin the north and upto Baroda in the south. 


(c) South Gujerat Grid (Bombay Government)— 
Utran steam station near Surat was commissioned 
with 2-7,500 kW sets in 1952. The third set has been 
received at site. Erection work is in progress. 


(4) Jog-Karnatak Grid Scheme (Bombay Govern- 
ment)—Bulk power to the extent of 11,500 kW will be 
purchased from the Mysore State Government. 
Erection of 33 kV lines between Harihar and Byadgi 
is completed. Works on 110 kW line between Jog 
and Hubli are taken on hand. Power supply from 
this scheme is expected by 1955. 


(e) Under the Radhanagari hydro electric-cum- 
irrigation project undertaken by the Bombay 
Government, the power plant consisting of 4-1,500 kW 
was commissioned in 1952. The dam construction 
is still in progress. 


The total installed capacity in the State by March, 
1956 would be about 606,000 kW. 


Hyderabad—The installed capacity at the beginning 
of the Plan period was 21,673 kW. It has been decided 
that the three power stations in the State, viz., 
Ramagundam, Hussainsagar and Nizamsagar should 
be interconnected. 


One 5,000 kW steam plant was commissioned at 
Hussainsagar power house in March, 1951. At 
Ramagundam, a steam station with 3-12,000 kW 
sets is being erected and it is expected that the station 
would be ready in 1955. This will be interconnected 
with the Hussainsagar power house at Hyderabad 
by a 66 kV double circuit line. The work at Nizam- 
sagar hydro electric project is in progress and 3-5,000 
kW sets will be commissioned during this year. 


The Tungabhadra hydro electric project has been 
recently sanctioned for execution. At the foot of the 
dam on the Hyderabad side, a power station with 
two units of 9,000 kW each will be constructed. Power 
supply is expected to be available at the southern 
districts viz., Raichur, Gulbarga, etc. by 1959. 


The total installed capacity in the State at the end 
of the Plan period is likely to be 78,573 kW. 


Jammu and Kashmir—The installed capacity at 
the beginning of the Plan was 6,293 kW. 


Works on the Sindh Valley hydro electric project 
are in progress. The power station (Ganderbal) with 
2-3,000 kW sets is expected to be ready during 1954-55 
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for supplying power for Srinagar when the old hydro 
plant at Mohora will be closed down. 


Power supply to Jammu would be available from 
the Jogindernagar system of Punjab during 1955 when 
the 66 kV, 70-miles line from Pathankot to Jammu 
will be completed. 


The total installed capacity in the State at the end 
of the Plan period would be about 12,000 kW. 


Madhya Bharat—The installed capacity at the 
beginning of the Plan was 13,688 kW. Additions to 
the power plants at Indore and Gwalior have been 
taken up. A 3,000 kW steam turbo set was com- 
missioned in 1953 at Indore. The plant and equipment 
for a new steam station at Indore (2-5,000 kW) have 
been received at site and erection work has 
commenced. It is expected that the sets will be put 
into commission by 1955 and supply to Mhow, Dewas 
and Ujjain will be afforded for which 11 and 33 kV 
lines are being erected. A 2,500 kW set is under 
erection at Gwalior. 


Preliminary works on the Chambal multipurpose 
project undertaken jointly by Madhya Bharat and 
Rajasthan have commenced. It is proposed to instal 
3-23,000 kW sets initially at Gandhisagar dam power 
house. Plant and equipment are likely to be obtained 
through Canadian Aid under Colombo Plan. Power 
from this Project is expected to be available by 1960. 


The total installed capacity at the end of the Plan 
period world be about 32,000 kW. 


Madhya Pradesh—The installed capacity at the 
beginning of the Plan was 27,844 kW. 


The Khaperkheda steam station near Nagpur 
commissioned in December, 1950 with one 10,000 kW 
set was completed in 1952 with a capacity of 30,000 
kW. Most of the transmission lines and substations 
(66 kV, 33 kV and 11 kV) were completed during the 
period and power supply hasbeen made available inthe 
entire central and southern areas of Madhya Pradesh. 


Power plant consisting of 3-7,750 kW sets for the 
Ballarshah steam station has been partly received. 
This‘station will be interconnected with the Khaper- 
kheda station. The Chandni steam station was 
commissioned in 1953 with 3-5,000 kW sets and supply 
afforded at Khandwa and Burhanpur. The remain- 
ing 2,000 kW set has also been commissioned in 1954, 
but the full utilisation of the available capacity can 
be achieved after the government owned Nepa News- 
print factory is ready by 1955. The Raipur steam 
station with 2-2,000 kW sets was commissioned in 
1951 and power is being supplied to Durg and 
Rajnandgaon. 
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At Jabalpur, one 4,000 kW set was commissioned 
by the licensee in 1952. Orders have been placed for 
another 4,000 kW set. The 66 kV line from Jabalpur 
to Katni under the Northern Grid Scheme of Madhya 
Pradesh Government has been completed and power 
is available at Damoh, Sangor and nearby rural 
areas. 


The total installed capacity in the State at the end 
of the Plan period would be about 110,000 kW. 


Madras—The installed capacity at the beginning 
of the Plan was 145,726 kW. The State has an inter- 
connected grid system comprising the hydro stations 
at Pykara, Moyar, Mettur, Papanasam and the steam 
stations at Madras city and Madurai. 


At Madras city power house, an additional 15,000 
kW set was commissioned in 1953. Another 15,000: 
kW is under erection. Orders for a further addition 
of 30,000 kW plant (to be obtained under T.C.M. 
Aid Programme) are likely to be placed during this 
year. The Moyar hydro electric station with 3-12,000 
kW sets was completed in 1953. At Papanasam, an 
additional 7,000 kW hydro set was commissioned in 
1951. A 14,000 kW steam station at Madutai was 
also completed. Erection of additional plant (2-13,600 
kW) is in progress at the Pykara hydro power station. 
This capacity would be available by the end of 1954-55. 
Periyar hydro electric project with 3-25,000 kW sets 
initially has been recently sanctioned for execution. 


The total installed capacity at the end of the Plan 
period is likely to be about 260,000 kW. 


Mysore—The installed capacity at the beginning 
of the Plan was 107,200 kW. 


Three hydro stations—Sivasamudram, Shimshapura. 
and Jog—are interconnected with an extensive network 
of transmission lines. All the four 18,000 kW sets under 
Stage II of Jog power station were commissioned 
in 1952. The Tungabhadra Project (dam power 
house-2 x go0o0 kW; canal power house-2 x gooo kW) 
which would partly supply power to Mysore (Bellary 
District) is expected to be completed by 1957. Plans 
are under consideration to take up Honnemarudu 
Project with an initial installation of two 60,000 kW 
units. 


The total installed capacity at the end of the Plan 
period would be about 179,200 kW. 


Orissa—The installed capacity at the beginning 
of the Plan was 4,616 kW. 


The Cuttack thermal station with 5,000 kW capacity 
has been completed. Erection of 11 & 33 kV lines in 
Cuttack-Puri area is in progress. Work on the Hirakud 
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multipurpose project under Central Government’s 
control is progressing satisfactorily. Two 24,000 kW 
sets have been received at site. It is hoped that the 
entire power station with 2-24,000 kW and 2-37,500 
kW sets would be completed by 1957-58. Supply from 
this project will be made available at Cuttack, Raj- 
gangpur, Rourkela (for the proposed steel plant), 
Barabil, Rairangpur, etc. 132 kV and 66 kV lines 
and substations are under construction. To utilise 
Orissa’s share of power from the Machkund project 
a 132 kV line between Machkund and Rayaghada 
and 33 kV lines in the areas around Jeypore, Raya- 
ghada and Chatrapur are being constructed. 


The total installed capacity in the State at the end 
of the plan period would be about 9,600 kW. 


Pepsu—The installed capacity at the beginning of 
the Plan was 6,740 kW. 


Pepsu will receive Nangal power in 1955 and 33 kV 
and lower voltage lines are under construction for 
utilisation of this power. 


Punjab—The installed capacity at the beginning 
of the Plan was 61,377 kW. 


The Nangal project with two power stations each 
with an initial capacity of 2-24,000 kW is well under 
way. It is hoped that Power House I will be commi- 
ssioned before the end of this year. A large network 
of 132, 66 and 33 kV transmission lines and sub- 
stations have been built throughout Punjab. Power 
will be made available for Delhi, Pepsu and parts of 
Rajasthan. All the four sets are scheduled to be com- 
missioned by the end of 1955. 


The total installed capacity at the end of the Plan 
period would be about 157,000 kW. 


Rajasthan—The installed capacity at the beginning 
of the Plan was 24,120 kW. 


At Jaipur, a new steam station at Nullah Gardens 
was completed in 1953 with 2-2,500 kW sets. One 
2,500 kW set was also commissioned at the old power 
house in 1951. At Bikaner, a 2,500 kW set was com- 
missioned in 1953. Under the TCM aid programme, 
the following extensions are proposed: 


I-5,000 kW plant for Jaipur. 

I-3,000 kW plant for Jodhpur. 

2-1,000 kW plant each for Kotah, Bhilwara, Alwar, 
Bharatpur and Shahpur. 


For utilisation of Nangal power in Bikaner Division, 
66 and 33 kV transmission lines are being constructed 
for utilising Chambal power, about 450 miles of 132 
kV and 35 miles of 66 kV lines are proposed. 


39 h 


The total installed capacity in the State at the end 
of the Plan would be about 36,400 kW. 


Saurashtra—The installed capacity at the beginning 
of the Plan was 21,893 kW. 


3-800 kW and 2-800 kW diesel sets were com- 
missioned at Rajkot and Dhoraji respectively. Orders 
for plant and equipment for Shahpur new steam 
station (2-3,000 kW) have been placed. The sets may 
be commissioned by 1956. One 2,000 kW set was 
commissioned at Bhavnagar in 1953. It is proposed to 
add two 4,000 kW sets at this power station which 
is now jointly owned by the Saurashtra Government 
and Godhra Electric Supply Company. 


The total installed capacity at the end of the Plan 
period would be about 33,000 kW. 


Travancore-Cochin—The installed capacity at the 
beginning of the Plan was 34,506 kW. 


Extensions to Pallivasal generating station have 
been completed. For regulation of water supply to 
the Pallivasal generating station the Madupatty dam 
is being constructed and is likely to be completed by 
1955. At Sengulam, 4-12,000 kW hydro sets are being 
erected. This station will be commissioned during 
this year. At Poringalkuthu, plant and equipment 
comprising 3-8,000 kW sets have been partly received 
at site. The sets may be commissioned during 1955. 
About 20,000 kW of power would be supplied to 
Madras to relieve power shortage there and for this 
purpose a 66 kV lines from Pallivasal to Udumalpet 
is to be constructed. 


The total installed capacity at the end of the Plan 
period is expected to be about 1 14,000 kW. 


Uttar Pradesh—The installed capacity at the beginning 
of the Plan was 183,841 kW. 


In the Ganga Canal Hydel Region, Mohammedpur 
hydro station with 3-3,500 kW sets was completed in 
1952. At Pathri, a hydro plant with 3-6,800 kW sets 
is under erection and is likely to be commissioned in 
1955. 


The works on the Sarda Hydel Project are in an 
advanced stage and the station with 3-13,800 kW 
sets is expected to start functioning before the end of 
this year. 132, 66 and 37.5 kV lines are being cons- 
tructed to distribute the power from Sarda to Bareilly, 
Shahjahanpur, Lucknow, Haldwani, Pilibhit, Ram- 
nagar, etc. It is also proposed to interconnect the Sarda 
System with Ganga grid at Moradabad to facilitate 
interchange of power during canal closure periods. 


At Kanpur steam power station, an additional 
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15,000 kW set is likely to be commissioned during this 
year. 


Orders have been placed for 2-5,000 kW steam 
turbo sets each for Gorakhpur, Mau and Mainpuri 
and 1-5,000 kW set for Sehwal, mainly to meet tube- 
well loads in the area. 


At Agra, one 4,000 kW steam set was added in 
1951, while at Lucknow two 4,000 kW sets have been 
added during 1951 and 1952. One 4,000 kW set is on 
order for Allahabad steam station. 


The works on the Rihand hydro project have 
started. Initially, 3-40,000 kW sets will be installed 
in the power house. Plant and equipment are likely 
to be made available through T.C.M. aid. The station 
may be commissioned by 1960. 


The total installed capacity in the State at the end 
of the Plan period would be above 313,000 kW. 


Centrally Administered Areas 
(a) Delhi—The installed capacity at the beginning 
of the Plan was 37,536 kW. The Delhi State 
Electricity Board have commissioned one 5,000 kW 
steam plant in March 1951 and added 2-10,000 kW 
sets at their ‘B’ Station in 1952. Further increase in 
the load demands in Delhi beyond the capacity of 
the present installations will be met by purchasing 
bulk power at 33 kV to the extent of 20,000 kW from 
the Nangal Grid, at the Rohtak Road receiving 
station. A 33 kV ring main is being built around the 
city for distributing this power. About 10,000 kW of 

power will be available by the end of 1954. 


The total installed capacity in the State at the end 
of the Plan period would be about 57,000 kW. 


(b) Bhopal—1-25,000 kW steam turbo set has been 
commissioned recently. An additional set may be 
ordered shortly. Power from Chambal Project will 
be available by about 1g60. 


(c) Vindhyva Pradesh—About 1,500 kW of diesel 
plants ate to be installed at various places, such as 
Rewa, Satna, Panna, etc. Bulk power would be 
available from the Rihand Project of the Uttar 
Pradesh Government by about Ig61-62. 


Assistance to neighbouring States—The Central 
Water and Power Commission have provided technical 
assistance to neighbouring States like Nepal, Sikkim, 
etc. in the investigation and preparation of project 
reports for some projects like Trisuli in Nepal and 
Sington in Sikkim. 


Power Projects for the Second Five-Year Plan 


A number of major power projects, which are now 
under construction, will not be completed by the 
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end of March 1956. Therefore provision is required 
in the Second Five-Year Plan to complete these 
projects. In addition, new schemes and extensions 
to the existing power systems will also be required 
to be included for implementation in the Second 
Five-Year Plan. The Government of India have set 
up a Priorities Committee for studying the various 
proposals which will be submitted by the State 
Governments and making recommendations for their 
inclusion in the Plan. The Central Water and Power 
Commission will act as technical advisers to the 
Priorities Committee and the Planning Commission 
in shaping the future programme of power projects. 
It may be confidently anticipated that the tempo of 
power expansion in the Second Five-Year Plan will 
be at least equal to the first Five-Year Plan, if not 
greater. 


I hope, I will be voicing the feelings of every 
engineer in the field if I say that in the allocation of 
funds in the Second Five-Year Plan, public electricity 
supply industry deserves the most sympathetic 
consideration due to the important part it plays in 
the economic development of the country. 


LARSEN & TOUBRO LIMITED 
Marking its fiftieth year of manufacture of track- 
type tractors, Caterpillar Tractor Co., Peoria, Illinois, 
U.S.A., has built a new 150 drawbar h.p. diesel D8 
tractor according to an announcement by Larsen & 
Toubro Limited, their Dealers for. Western, Central 
and Southern India. 


Powered by a Caterpillar-built diesel engine with 
an output of 185 h.p. operating at a governed speed 
of 1200 r.p.mm., the new D8 tractor is the latest 
development in the crawler field, contributing to 
increased production at lower operating cost. Listed 
among the new engine features are a new cylinder 
head with valve springs ; valve rotators to lengthen 
service of engine valves; new camshaft; exclusive 
pressure throttle control system ; stream-lined and 
enlarged inlet manifold to improve volumetric 
efficiency and a larger air cleaner. 


The exclusive “‘Caterpillar’” triple plate oil-type 
flywheel clutch achieves new heights in dependability 
long life and low maintenanée costs. Clutch plate 
replacement is required no more often than engine 
overhauls. The hydraulic booster makes clutch 
operation easy and a double universal joint eliminates 
the need of maintaining precise engine alignment. 


Equipped with heavy duty transmission, the new 
D8 tractor will develop drawbar pull upto 44,840 
Ibs. in the first gear. Reverse speeds are 1.9 m.p.h. 
in the first gear and 5.2 m.p.h. in the third gear. 

Overall dimensions of the new D8 have also been 


increased to 16’}” length, 7’2” height and 8’7}’ 
width. 
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"ENGLISH ELECTRIC 


hydro-electric plant 


Harnessing India’s | Water Power 


The English Electric Company has | The Company specialises in the pro- 
specialised in the development of I duction of complete turbine generator 
water power projects for many years Hi units, together with all the necessary 
and has installed hydro-electric plant transformers and switchgear for ins- 


in countries throughout the world. 


tallations of any head and output. 





Some recent installations in India: 


HIRAKUD (Orissa) under construction SENGULAM (Travancore Cochin State) partly commissioned 
Two 52,000 h.p. Vertical Feathering Propeller Turbines. Four 18,000 h.p. Impulse Water Turbines 
Two 37,500 kW, II kV Alternators. Four 12,500 kW, 11 kV Alternators, 

KHATIMA (Sarda Hydel Project, U.P.) under construction NIZAMSAGAR (Hyderabad State) under construction 
Three 19,200 h.p. Vertical Feathering Propeller Turbines. | Three 7050 h.p. Vertical Feathering Propeller Turbines. 
Three 13,800 kW, I1 kV Alternators. Three 5,000 kW, II kV Alternators. 


RADHANAGARI (Kolhapur, Bombay State) 
Four 2,150 h.p. Vertical Feathering Propeller Turbines. Four 1,500 kW, 6.6 kV Alternators. (completed, 1952) 


THe ENGLISH ELECTRIC Company LIMITED CALCUTTA BOMBAY NEWDELHI LUCKNOW 
MADRAS: Agents: Binny & Co. (Madras) Ltd., P.O. Box 66, Telephone: 2974 ex? 








39k INDIAN JOURNAL OF POWER AND RIVER VALLEY DEVELOPMENT—CW&PC NUMBER 


FG 


NINE RADIAL CREST GATES WITH 
HOIST EQUIPMENT ARE READY FOR 
INSTALLATION AT KONAR DAM OF 


DAMODAR VALLEY CORPORATION. 


6) 


Eastern Equipment & Sales Ltd. 


9 BRABOURNE ROAD, CALCUTTA-I. 





Designing a multipurpose engineering project in all its manifold 
details is a key task. With huge engineering structures in hand, designing 
has become a complex specialised function. It is therefore quite meet and 
proper that the CW & PC has developed a competent and efficient Designs 
Organisation. Instead of having extensive design offices in each State and 
Project centre, a Central Organisation has proved to be invaluable. The 
author of this article deals here with the working of this key body which 


would prove of great interest to all those who are interested in India’s water 


and power resource development. 


The present-day complex problems of river valley 
projects involve a staggering variety of engineering 
structures, materials and technical considerations 
which are not simple. Each problem may require a 
concerted application of the best available talent 
from all the engineering and technical personnel and 
the application of special tools for technical analysis 
and laboratory studies. ‘“The jack of all trades and 
master of none’ has no place in the modern engineer- 
ing profession. The activities of various specialists 
are to be harmonized to produce a good design. 


The first thing in the design of a project is the 
collection of as much data as is possible. The data 
includes information regarding geological conditions 
at the site of work particularly in the foundations, 
hydrological and meteorological conditions such as 
rainfall, runoff, flood intensity, temperature 
conditions, availability and proximity of construction 
materials, proximity of the site to seismic areas, access 
and transport facilities, and last but not the least, 
the demand and eagerness of the people for the 
execution of the scheme. 


After the data from the site has been received and 
is properly studied, immediate steps are taken to 
collect such further data as is relevant and has not 
been collected in the past. The site having been 
inspected, the work of alternative studies and preli- 
minary designs is taken in hand. All the possible 
alternatives are considered while selecting the site. 
Careful thought and expenditure of a little more 
time and money at this stage in the preparation of a 
preliminary report and estimate always stands to pay 
a good dividend towards the end. 


Once the project has been approved and the financial 
and technical sanctions obtained, time beconies ripe 


H. L. Vadera I.S.E., B.Sc., M.LE., is Member 
(Designs and Research), Central Water and Power 
Commission. 


Designs Organisation and its Functions 


H. lL. VADERA 
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for design analysis and preparation of specifications 
and specification drawings. All the major features 
are settled at this stage. By the time the specification 
drawings are getting ready, more data is collected in 
the field and the same is also utilized to check the 
accuracy and sufficiency of the designs. 


Preparation of detailed specifications for execution 
of civil works and for purchase of equipment is taken 
in hand along with the specification drawings. ‘Tenders 
for works are called for at this stage and contracts 
awarded. 


In settling all the major hydraulic and structural 
features, model tests are conducted to adopt such 
designs as prove best on the result of these tests. Co- 
ordination of design and research at this stage is 
essential. 


After all the major hydraulic and structural features 
have been decided upon, final designs and drawings 
of each component part of the structure are taken in 
hand. The whole work is so phased that detailed 
drawings are ready well in advance of the construction. 


Great care is taken to finalise the construction 
schedule. The whole project is so planned that there 
is no delay due to any single item. The items of 
machinery whose delivery position in the market is 
bad are ordered well in advance to be ready for 
installation and use at the desired time. Opinion of 
the public is also to be mobilized for the use of benefits 
from the project well before the project is ready, so 
that the full benefits of the project are transferred to 
the population as soon as it is ready. 


For carrying out the designs, drawings and speci- 
fications of the various works in the river valley 
projects the CW&P Commission has a Designs Orga- 
nisation headed by Member (Designs and Research) 
under whose guidance all the activities of the design 
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and research directorates are carried out. There are 
two designs directorates and one research directorate, 
each headed by a Director. The Design Directorates 
are situated in New Delhi while the Research Direc- 
torate is located in Poona. One of the design direc- 
torates deals entirely with the design of canal struc- 
tures and rates, while the other design directorate 
deals with the design of dams and appurtenant works 
and procurement of equipment under Technical 
Co-operation Schemes. 


Associated with the Designs Organisation at the 
present moment are seven American Experts under 
the Technical Co-operation Mission, whose advice is 
readily available for any intricate or unusual design 
problems ; their experience and specialization covers 
a wide field of engineering practice and their 
association with the Designs Organisation of CW&PC 
is of very great help in the expeditious working out of 
difficult design problems. 


Directorate of Canals 


This Directorate has the following 
headed by a Deputy Director : 


Divisions, each 


(a) Head Works Division. 

(6b) Cross Drainage Division. 

(c) Bridges, Falls and Regulators Division. 
(d) Contracts and Rates Division. 


(a) Head Works Division 

This Division scrutinises the data and deals with 
design of all structures regarding the headworks, viz., 
weir, under-sluices, fish ladders, training works, locks. 
In addition; it prepares designs of miscellaneous 
structures and also supervises preparation of quantity 
estimates with material lists of all structures designed 
in the Directorate. 


(b) Cross Drainage Division 

This Division scrutinises the data and undertakes 
designs of cross drainage and river crossing works and 
deals with the design of main canals and branches. 
All alignment plans and longitudinal sections sent 
to Canals Directorate for approval are dealt with in 
this Division.” 


(c) Bridges, Falls and Regulators Division 

This Division scrutinises the data and undertakes 
design of bridges, falls and regulators and also prepares 
type design of the same. It also supervises records, 
map printing and mounting etc. 


(d) Contracts and Rates Division 

This division keeps. an up-to-date.recordsof sehedules 
of rates in all the States and major river valley projects 
in progress in the country, scrutinises the estimates 
of investigated projects and tenders and contracts 
in respect of projects which are referred to CW&PC 
by the Government and studies price trends with 


particular reference to its effect on the cost of projects 
and prepares cost curves for use of investigating 
engineers. 


Directorate of Dams 


This Directorate has the following Divisions, each 
headed by a Deputy Director. 


(a) Concrete Dam Division. 
(6) Power House Division. 
(c) Earth Dam Division. 

(d) Plant and Stores Division. 


(a) Concrete Dam Division 


This Division deals with the following design 
works : 


1. Dam Designs. This section deals with the design 
and specifications of the concrete portions of dams, 
spillway sections, navigation locks, gate structures 
and equipment for control of temperature in mass 
concrete. 


2. Gates and Valves Design. This section prepares 
the designs and specifications for gates, valves, hoists, 
cranes, elevators and steel pipes, and scrutinises 
manufacturers’ tenders, designs and drawings for the 
above. 


3- Structural Design. This section prepares detailed 
reinforcement designs, drawings for sluices, spillway 
crest, galleries, etc., and provides mathematical and 
photo-elastic analysis to highly technical structural 
problems. 


(b) Power House Division 
This Division deals with the following items of 
works :— 


1. Hydraulic Design. This section deals with selec- 
tion and setting of turbine, including dewatering 
arrangement of scroll case and draft tube etc., design 
of penstocks, expansion joints and supports, anchors, 
economic size of penstock ard pipe line. 


2. Power Plant Structural Design. This deals with 
preparation of specification drawings detailed design, 
working drawings and estimates for power and pump- 
ing plant, including the method of erection and 
concreting, surge tank excavation, fabrication and 
concreting details. 


It also prepares hydraulic design of intake structure 
of various types, including that of trash racks. 


3. Mechanical (Power Plant). This section deals 
with detailed designs, working drawings, and fabric- 
ation drawings of air conditioning, ventilation, water 
supply and sanitary system for power and pumping 
plants, scrutinises the manufacturers’ drawings before 
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final approval, prepares plans and specifications for 
equipments required for the power house workshops, 
cranes, elevators, penstocks, stop-logs, etc. This 
section deals also with selection, detailed designs and 
layout of the construction plant and equipment. 


(c) Earth Dam Division 
This Division deals with the following items of 
work : 


1. Earth Dam Division. This section prepares 
designs quantitative material estimates and speci- 
fications for earth dams and dykes ; conducts stability 
studies, correlates laboratory tests on physical 
properties of materials with the assumptions made 
in the designs and prepares the instructions for the 
field staff to ensure proper execution of designs. 


2. Spillways and out-lets design. This section 
conducts flood routing studies and analyses hydraulic 
data received from the projects and coordinates the 
results received from the research station on hydraulic 
model tests. 


(d) Plant and Stores Division 

This Division collects statistics of all existing 
machinery and surplus stocks on various projects, 
and performance data of heavy earth-moving 
machinery, procures equipment under T.C.A. and 
other foreign aids, co-ordinates cement, coal, oil, iron 
and steel requirements for all river valley projects in 
India and deals with applications of import licences 
from firms for machinery required for river valley 
projects. 


The Directorate also deals with the following items 
of work : 


Training Activities. This Directorate accepts train- 
ees referred by the Ministry of Education or Technical 
Institutions for training in hydraulic and structural 
designs of dam, power plant, pen-stocks, surge tanks, 
gates and gates structures etc., and assists the States 
and other agencies in respect of complete designs of 
certain features of the river valley projects. 


Directorate of Research 


The Central Water and Power Research Station, 
Poona, at present consists of the following eight 
Research Divisions : 

(¢) River and Canal Hydraulics ; 

(iz) Navigation ; 
(iii) Concrete and Materials of construction ; 
(tv) Soils and Soil Mechanics ; 


(v) Mathematics ; 

(vt) Statistics ; 

(vit) Physics ; and 
(vit?) Hydraulic Machinery. 


A Director and two Deputy Directors, one 
essentially a civil engineer and the other a sciezitist 
or an engineer, are in charge of the Research Station 
and each of the above Divisions is headed by a Chief 
Research Officer. 


Activities of the Hydraulics and Navigation 
Divisions are located at the Field Research Station 
at Khadakvasla, 11 miles from Poona whereas the 
laboratories for other Divisions are situated in Poona. 


Designs of hydraulic structures of river valley 
projects are tested in hydraulic models. These consist 
of investigations on spillways, undersluices, conduits 
and other outlet works and energy dissipating devices 
below dams ; designs of power penstocks, draft tubes, 
divide walls, etc.; designs of saddle and volute siphons 
and designs of high head gates, valves, pumps and 
turbines. Cavitation studies for hydraulic structures 
and air entrainment studies in chute spillways aie 
conducted. 


Poona Laboratories 


The concrete and material testing division carry 
out research work for concrete and concrete material, 
e.g., cement aggregate, sands, etc., to develop suitable 
concrete mixes for maximum strength, durability and 
economy and testing of construction materials for 
their engineering properties. Foundation studies for 
hydraulic structures are also made. 


The soils division deals with the determination of 
engineering properties of soils and soil mixtures, 
stabilization of soil, and carries out research work for 
earth materials for designs and construction of earth 
dams. Soil surveys for irrigation projects are conduct- 
ed. Mechanical analysis of silts and sands, chemical 
investigations of engineering materials etc. are carried 
out. Some of the tests of this division are conducted 
at the field research station at Khadakvasla. 


The physics division conducts research work for 
determination of stresses in structures by photo- 
elastic equipment, electrical analogy method and other 
methods. Foundation characteristics of dam sites 
are investigated by geophysical methods. Seismic 
studies and vibration characteristics of dams are 
undertaken. Development of instruments for the 
field hydraulic research station is also taken up in 
this Division. 
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CENTRAL WATER AND POWER COMMISSION: RETROSPECT AND PROSPECT 


[Continued from Page 38 a] 


riiver valley development and the electricity supply 
industry. 


Commission as Designer 

Engineering technology has developed so much 
and so widely that it is no longer possible for any 
single engineer to be able to be both an efficient 
executive in the field as well as a designer of projects 
or a research worker in engineering problems. 
Specialists are now required to design modern 
construction on a scientific basis. While such a need 
is felt by most of the states, it is not normally poss.ble 
for every state to have its own designs organization 
to carry out the specialized work in respect of the 
projects in its territory. Further, such an organization 
is not warranted in many a state where there is not 
enough of design work to keep a specialized branch 
fully engaged. The CW&PC fills up this gap and 
helps the States in drawing up plans to ensure most 
economical and efficient work through a Central 
Designs Unit in the Commission. This unit also 
scrutinises the designs and estimates of projects 
prepared by various States and submitted to the 
Planning Commission for inclusion in the first and the 
subsequent five year plans. The Planning side looks 
to the overall planning of such projects. 


Commission as Research Agency 


Through the Central Water and Power Research 
Station at Poona, the Commission handles a large 
number of research problems relating to irrigation, 
project design, harbour improvement and other 
engineering problems. 


Commission as Policymaker 


The absence of a centrally formulated and directed 
policy for national waterways which traverse more 
than one State in the Union has led in a number of 
cases either to the neglect of the waterway or to an 
unbalanced development of the river basin. The 
position as it stood till the advent of the new constitu- 
tion, especially with respect to navigation on inland 
waterways, was that the subject was partly central, 
partly provincial (now States) and in some respects 
subject to concurrent legislative control. Further, 
while development of hydro-electricity was controlled 
by State Governments, the law relating to electricity 
was subject to concurrent legislation. 


The catchments of the rivers of the country rarely 
fall in line with State boundaries. Any attempt at 
the development of a part of a basin lying in one 
State often jeopardizes the schemes of water 


utilization in the same river in an adjoining State 
through which also the river runs. Failure to arrive 
at an agreement between the two or more adminis- 
trative units concerned with regard to sharing of 
costs and benefits from projects have held up for 
decades, the development of the river basin as a whole. 
It is here that the Commission comes in to formulate 
policies in the larger interests of the country. 


In the new Republican Constitution of India, how- 
ever, the Parliament has the exclusive power to make 
laws with regard to regulation and development of 
inter-State rivers and river valleys in the general 
interest of the country. Parliament is also empower- 
ed to adjudicate any disputes or complaints with 
respect to the use of distribution or control of the 
waters of an inter-State river. These powers it is 
now proposed to press into service in the form of an 
Inter-State Rivers and River Valleys (Regulation and 
Development) Bill, not only for coordinating the 
individual development schemes of the several States, 
but for exploiting the waters of the Indian rivers in 
the overall interest of the nation. 


Commission and Technical Councils of 
the World 

As the Central Coordinating Organization in the 
country, responsible for the engineering developments 
of the nation, the CW&PC participates in the deli- 
berations of important international technical organi- 
izations both to impart the information and experience 
of this country in the various fields as well as to collect 
similar information from other countries for purposes 
of dissemination and application in our own country. 
Senior officers of the CW&PC are therefore members 
and office bearers of the International Commission 
on Large Dams, the World Power Conference, the 
International Association for Hydraulic Research, 
International Conference of Forestry and Timber 
Utilization in India and the Pacific, the Conference 
on Conservation and Utilization of Resources, 
UNESCO Engineering Committee Meetings, the 
International Arid Zone Conference, and a number of 
other international bodies. 


Some facets of the functions of the Central Water and 
Power Commission, the manner in which they are 
being discharged and the various problems arising in 
the integrated development of the country’s resources 
by a central authority has been attempted in the 
following pages of this issue which, it is hoped, will 
give some idea of the activities and progress of the 
Commission in the implementation of an expeditious 
programme of national development. 
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Greatest in Power, 
Performance 
and Economy 


This giant ‘International’ TD.24 Crawler Tractor gives 180 
B.H.P. = enough for the largest earthmoving, landclearing 
and roadbuilding jobs. The mighty 4.cycle ‘International’ 
Diesel engine has tenacious lugging ability........ Planet 


power steering with finger-tip hydraulic controls..... 





Synchromesh transmission permits gear shifting while the 





tractor is moving without loss of time..... Instant high- 
GENUINE SPARE PARTS 

; To keep your equipment in perfect working 

International Harvester Export Company, 180 North condition, be sure to use only International Fac- 


low range shift gives 8 speeds forward and 8 reverse. 


Michigan Avenue, Chicago I, U.S.A. tory-made parts available from Volkart Brothers. 











INTERNATIONAL TD-24 
DIESEL CRAWLER TRACTOR 


Write for complete details today. 


VOLKART BROTHERS 
BOMBAY-CALCUTTA- MADRAS 
NEW DELHI-COCHIN-KANPUR 


SECUNDERABAD - AMRAVATI 


— 


fveaes? 











verter o 


ONE OF THE WORLD'S ___,, 
MIGHTIEST DAMS $ 


jv fll-osiiie ve 


ML Lk 


Vid yy YI; yy yyy : ri 
Hy “hg Yj fi 


SS 


\S 


Se WYyffyy YY); 


At Bhakra gorge where the greyish waters of the Sutlej River plunge through the last 
range of the Sivalik Hills in the lofty Himalayas, Man is erecting today one of the world’s mightiest 
Bhakra the world’s second highest dam when completed will stand 680 feet high above 


dams. 
foundations and store enough water to irrigate 10 million acres of land and generate 400,000 


KW of electricity. In the construction of this huge dam, time will be of essence with round the clock 


operation of pouring of 135 million cu. ft. of concrete—more than twice the cubic contents of the 


seven Great Pyramids of Egypt. To keep the mixing bins continually fed, 45 cars carrying 9,000 tons 
of cementa day will be moved over a distance of 8 niiles of mountainous terrain, negotiating gradients 


of 1 in 125, and many narrow curves—days in and days out, 24 hours a day for four whole years 





Construction experts have signified their 
confidence in General Electric by selecting You Can Put Your Confidence In 


G.E. Diesel Electric Locomotives G & N z s A L 36) £ LE CT 3 | C 
U.S.A. 


to provide the motive power for this 





very important haulage duty. 


INTERNATIONAL GENERAL ELECTRIC COMPANY (INDIA) LIMITED 
BOMBAY CALCUTTA BANGALORE NEW DELHI LUCKNOW AHMEDABAD MADRAS 








Utilisation of Electricity in India 





AUTHOR 


Systematic collection of electricity data for India 
began in the year 1942. The Central Water & Power 
Commission (Power Wing) has now fairly comprehen- 
sive data on electricity generation and sales, from 
1939 onwards, for all the power stations in India. 
Information regarding the utilisation of electricity in 
some of the major industries is also available for the 
years commencing with 1948. 


Brief Review 


During the past 14 years, i.e. 1939 through 1953, 
generation and sale of electricity increased rapidly, 
but the per capita consumption is still very low 
compared to many other countries in the world. The 
power plant installations slowed down somewhat 
during 1939 to 1944 due to the Second World War and 
on account of restrictions on the usage of power for 
purposes not directly. connected with the war effort. 
The import of electrical plant was also difficult due to 
inadequate manufacturing capacity in the U.K., 
U.S.A. and other countries in Europe. After the 





_M. HAYATH and C. K. V. RAO 


While being busy with largescale power product- 
ton in the country, it weuld not be proper for us 
to distract our attention from the complex problem 
of power utilisaticn. There is firstly the past record 
of growth and its pattern te be studied. This has 
to be done not in a vacuum but also in its politico- 
econemic background. Then we have to visualise 
the new pattern to emerge in the future. In this, 
again, both the forces will interplay—the continua- 
tion and extention of the present trends, and the 
conscious 2fforts of the Community to mould its 
pattern of consumption. The following contribution 
will help us to appreciate these problems and plans. 





AUTHOR 


cessation of the hostilities in 1945, the war loads. 
sharply tapered off, thus causing a drop in genera- 
tion, temporarily, in the power stations at Calcutta, 
Bombay and few other cities. With the revival 
however of other loads and the installation of addi- 
tional plant, the generation and sale of electricity 
have steadily grown faster than in the pre-1939 period. 
After the independence of India since 1947, greater 
attention has been given to power development 
projects all over and this is expected to accelerate 
the utilisation of power in the next 5 to I0 years. 
The first Five Year Plan for the period (1951-56) 
provides for the installation of about 1.1 million kW 
of plant in the Government projects alone and this, 
with the installations of private companies, will by 
Ig60 push up the sale of electricity to about &goo 
million units, i.e. almost double that in 1951. 


Fig. I is a pictorial representation of power sales 
in the different States in India. 


Sale of power to different categories of service 
Table I gives the power sold to different categories 


TABLE I 
Electricity consumed by different categories of services 





1939 | 
Items Million 6 
kWh of total 
1. Domestic light and small power 163.7 | 8.0 
2. Commercial light and small power — | 87.7 4.3 
3. Agricultural (mainly irrigation) 64.4 | 3.2 
4. Industrial (small and large) 1354.6 66.6 
5. Other purposes 364.4 17.9 
2034.6 100.0 


B.S.E.E. ts Member 
Rao B.E. (Mech)., 


M. Hayath B.E. (Mech)., 
(Hvdro-Electric) and C. K. V. 


Cert. L.L.Sc. is Project Officer, in Central Water and 
Power Commission (Power wing). 








1944 | 1949 | | 1953 
Million % Million | % | Million % 
kWh of total kWh of total | kWh of total 
| 
214.9 6.9 473.6 11.8 707.4 12.3 
152.1 4.8 277.3 6.9 430.7 7.5 
78.1 2.5 150.2 3.8 231.7 4.0 
2248.6 71.8 2568.4 64.1 3664.5 | 63.7 
437.7 14.0 535.2 13.4 717.6 | 12.5 
3131.4 100.0 4004.7 100.0 5751.9 | 100.0 


of service for each of four selected years. The sale of 
power to domestic services declined from 8-0%, of total 
in 1939 to 6:9% in 1944 and rose again to 11°3% in 


1949 and to 12°6% in 1953. The industrial power 
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sales which was 66.6% of the total in 1939 increased 
to 71°8% in 1944 and gradually declined to 63°7% 
in 1953 thereby indicating that power is “had 
utilized at a more rapid rate by other categories 
of service. The overall pattern of sales however, 
is not very different from that, in the year 1939. 
Fig. 2 is the pie chart which graphically indicates 
the proportion of the sales to different services. 
Table II gives the power sales indices for the selected 


years. 


_TaBLe I 
Type of Service. 
1939 1944 
Domestic light and 
power 100 I31.2 
Commercial light and 
power 100 )=—-173.4 
Industrial power 100 166.8 
Irrigation power 100 121.3 
Other categories of 
power 100 =: 120.0 


On 31st December 


1949 


310.0 
189.6 
233-4 


147.0 





1952 
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It is seen from Table II that power sales to domestic 
and commercial services have grown faster than for 
other purposes. Next in order are i:rigation and 
industrial power sales. It is reasonable to expect 
that for a number of years to come, the sale of power 





Fig. 2. Percent sale of Power to different services. 
A = Industrial Power 64% 
B = Commercial 67% 
C = Domestic 12°6% 
D = Water Works 44% 


E = Irrigation 4°3% 
F = Public Lighting 1°5% 


+ = Traction 6°5% 


to industry will continue to be high due to the large 
amount of industrial production necessary for meeting 
the local demands and for utilizing the country’s 
resources in men and material to the best economic 
advantage. The increase in per capita income through 
industrial production would also contribute to larger 
use of power in the homes and for other purposes 
like commercial advertising, etc., which at present 
are confined to a few large cities like Calcutta, 
Bombay, Madras, Delhi etc. 


The trend of sales to different categories of service 
during 1939-1953 is indicated in Fig. 3. 


Domestic Power Supply 


At the end of year 1952, there were about 1.443 
million consumers who purchased 628 million units 
of electricity for domestic light and power service. 
Table IV gives an estimate of average consumption 
per domestic consumer. Since 1949 the average 
consumption shows a downward trend from 490 to 436 
kWh and this drop is due to restrictions on domestic 
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Fig. 3. 


power supplies consequent on successive failures of 
monsoons which severely curtailed the power avail- 
able from hydro systems in the South, such as Pykara, 
Mettur and Papanasam in Madras State, Siva- 
samudram and Shimsha schemes in Mysore and the 
Tata Power Systems in Bombay State. The drop 
may also be due partly to shortage of capacity in 
some systenis for providing power to large number of 
consumers connected. The drop in average consump- 
tion, however, is temporary and would take an 
upward trend soon after additional plant is commis- 
sioned. 


TABLE IV 
Salient features of domestic power supply 


Ason 31st December 





1952 1951 1950 1949 
Number of con- 
sumers (million) 1.443 1.307. 1.157 0.968 
Connected Load 
(million kW) 0.945 0.859 0.734 0.626 
Average connected 
load per con- 
sumer (Watts) 656 657 637 647 
Domestic power 
sales (million 
kWh) 629 529 525 474 
Average consump- 
tion per con- 
sumer (kWh) 436 455 453 490 


Table V gives the distribution of domestic power 
sales in the different States and in principal towns. 
About 53% of the total sales is confined to g towns 
in India. The balance of 47% is distributed in 4509 
towns and villages. 
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TABLE V 
Distribution of domestic Power sales in different 


States 
% of All- 
India total % of All- 
sale to India total 
domestie Principal % of All- sales in 
light & cities in India total other 
State power State sales towns 
Bombay 17.8 Bombay 10.6 7.2 
Bengal 30.6 Calcutta 29.5 1.1 
Madras 13.2 Madras 3.8 9.4 
Uttar 

Pradesh 8.9 Kanpur 1.9 7.0 
Mysore 6.7 Bangalore* 2.0 4.7 
Travancore, 

Cochin 2.3 Trivandrum 1.6 0.6 
Bihar 2.6 Patna 1.1 1.5 
Delhi 4.0 Delhi 23 1.8 
Punjab (1) 3.4 Amritsar 0.8 2.6 

89.4 53.5 35.9 


Other States 10.6 *Estimated 





The domestic power consumer in India is not a 
versatile user of power at present. Most consumers 
use power only for light, some for lighting and fans and 
a small number of them for lights, heating and refri- 
geration, fans, radios and other appliances. There 
is at present little information available regarding 
consumers appliance saturation in different cities or 
power systems. The consumption of power in a way 
illustrates the relative appreciation for the use of 
electricity and the unequal development of resources 
in the various States. 


Domestic Load Potential. 


According to 1951 Census Reports, there are 64.4 
million occupied houses and 73.4 million families. 
Out of these about 7 million houses or about 
8.4 million families appear to be located in the elec- 
trified areas. The consumer saturation factor i.e. the 
ratio of number of consumers to the number of houses 
or households appears to be about 16% to 20% in 
medium sized towns, although in some of the large 
cities this ratio may be considerably higher. In 
certain other areas it appears to be about 5 to 6%. 
Possibly this ratio is a vital factor which determines 
the extent to which house electrification could be 
carried out in the various towns and villages. The 
authors are investigating the importance of this factor 
as affecting the electrification of households but data 
are still incomplete to make specific statements at 
this stage. There are inherent limitations to the electri- 
fication of Indian houses. A large number of families 
particularly of labourers in the low income groups 
live under thatched roofs which are not quite satis- 
factory for electrical installations. The development 
of industrial housing colonies will, however, provide 
more scope for the electrification of such households. 
Nevertheless, the potential load for domestic purposes 
is quite high. It would be reasonable to expect that 
about 10 to 15 million families in India may be 


INDIAN JOURNAL OF POWER AND RIVER VALLEY DEVELOPMENT—CW&PC NUMBER 


potential power users. These consumers taking each 
400 kWh per annum would require about 4000 to 
6000 million kWh of power, which is about 7 to 12 
times the present all-India consumption for domestic 
light and power services. This would result in a 
connected load of about 12 to 15 million kW or an 
aggregate demand of about 2.5 to 3 million kW 
incident on the power stations. This demand is quite 
small for the country and will be considerably higher 
as the per consumer use of electricity rises to 1000 
kWh or more. Providing electricity to all these 
families is a question of time and is essentially linked 
with other economic factors governing the balanced 
development in other sectors, such as industry, trans- 
port etc. During the next Io to 15 years, the number 
of domestic consumers may be expected to grow at 
the rate of about 150,000 per year and by 1968, when 
the Second Five Year Plan will be implemented, 
there may be about 4 million families or consumers 
(i.e. 20 million people) actually using power for 
domestic purposes. If we allow 1.2%, per year for 
growth of population, about 5°, of the total number 
of persons in the country will be served. 


Agricultural Power Supply (mainly irrigation) 

An important category of power supply in the rural 
and other non-urban areas is for pumping water from 
surface wells, canals etc., and draining of water- 
logged areas for agricultural purposes. Agriculture 
being the main occupation in India, for the majority 
of its people, pumped irrigation has large scope for 
development and it also forms the main feature of 
rural power load. The amount of power consumed 
has developed somewhat rapidly during the past 14 
years, particularly in a few States, where government 
power systems have been following an active and 
systematic programme of electrifying the rural areas. 
Where some development has taken place, in licensees’ 
areas, the source of power is also from Government 
Power systems. Table VI gives the connected load and 
power consumption for agricultural power service. 


TABLE VI 
Agricultural Power Supply (mainly irrigation) 


kWhs Per consumer 
Ason Aggregate consu- ———_——__—___— 
31st connected No.of med Connec- Con- 
Decem- loadin  consu- (mill- ted sumption 
ber kW mers _ ions) load kWh 
1949 90,413 15,503 150 6.2 9638 
1950 117,559 12,316 162 6.1 8380 
1951 140,421 24,395 203 5-7 8350 
161,389 28,710 89215 5.6 7500 


1952 


The proportion of agricultural power sales in the 
various States is given in Table VII. The four States, 
Uttar Pradesh, Madras, Mysore and Travancore- 
Cochin together sell go0.1°%, of total power. 
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TABLE VII 
Distribution of agricultural Power sales in different 


States 

Per cent. of all India 

State sales to irrigation 
Uttar Pradesh 44.0 
Madras 38.0 
Mysore 4.0 
Travancore-Cochin 3.5 
Bombay 2.0 
Bihar ‘a 2:3 
Delhi 2.6 
97.0 
Remaining 3.0 
100.0 


The character of rural load in different parts of the 
country is not untform. In some areas, the so-called 
rural load is essentially pumping and in others there 
are diversified loads. In the Madras State the typical 
rural load comprises the following : 


Per cent. 
Connected Load 
Domestic light and power 21 
Irrigation pumping 52 
Small industry 25 
Street lighting I 
Miscellaneous I 
100 


The success of rural electrification in Madras is 
largely due to the types of loads systematically en- 
couraged by the Government Department. Rural 
electrification can be successfully carried out in other 
States also if certain industrial activities such as food 
processing, loom weaving etc., are decentralized 
and confined to the rural areas. With the coming into 
operation of some of the large river valley projects, 
there will be considerable scope for the utilization 
of power in some of the adjoining rural areas. Several 
State Governments have already, under the First 
Five Year Plan, provided for the electrification of a 
large number of villages. It would appear that about 
10 to 12% of new plant capacity will be.available for 
rural power supply after providing for other services, 
like industries, domestic, commercial light and power 
in the urban and other developed areas. It is anti- 
cipated that by 1960, about 4 million additional 
acres of land would come under pumped irrigation. 
According to the Statistical Abstract for India for 
the year 1949-50, 12.881 million acres were under 
well irrigation. It would appear that by 1960 about 
35% of land under well irrigation would be served 


oO 
with electric pumps. Irrigation loads alone would 
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then consume about 600 million units or 6.6° of the 
total sales for all consumers. 


Commercial Light and Power Supply 

This service is applicable to light and power in 
commercial establishments and for small power used 
for gainful purposes. Restaurants, hotels, depart- 
mental stores, cinema houses etc., are examples of 
commercial power users. During the past 14 years 
the sales has grown 3.84 times that in 1939, but it 
is still confined mostly to a few large cities above 
50,000 population. The present rate of increase in 
sales is expected to continue in the future as there is 
noticeable trend toward better type of and adequate 
illumination, particularly indoors and for window 
display and for air conditioning of office and com- 
mercial buildings. Table VIII gives the connected 
load and consumption for commercial light and power 
supply in India. a 


TABLE VII 
Commercial Light and Power 


kWhs 


As on Per consumer 
Ist Aggre- consu- . — 
Jan- gate med. Con- 
uary connect- No.of (Mill- Connect- sump- 
of ed load consum- ion ed load tion 
year kW ers kWh) kW kWh 
1953 0.326 =295,439 337 1.102 1139 
1952 0.328 273,280 332 1.199 1213 
1951 0.401 259,148 309 1.549 IIQI 
1950 0.217 223,003 277 0.974 1243 





Table IX shows the concentration of sales to com- 
mercial services, in a few States only. The commercial 
load is valuable to power systems and should be en- 
couraged more and more in future years through 
effective power sales policy. 


TABLE IX 


Distribution of Commercial Light and Power 
Sales (1952) 











% of 
% of % of total 
total total sales 
sales sales in the 
All Chief town in All rest of 
State India State India . Towns 
Bombay 24.20 Bombay 14.9 9.30 
Bengal (West) 13.30 Calcutta 13.30 — 
Madras 20.50 Madras 9.0 11.5 
Uttar Pradesh 12.40 Kanpur 4.5 7.0 
Delhi 10.00 Delhi — — 
Punjab 3.65 Amritsar 0.85 2.8 
Hyderabad 3.74 Hyderabad 3.56 0.18 
Mysore 1.83 Bangalore* 1.00 0.83 
Remaining States 10.38 
* Estimated 


100.00 
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Industrial Power Supply 


The industrial power sales during the past 14 years 
has increased from 1354 million kWh in 1939 to 3207 
million kWh in 1952 i.e., by 237%. At the end of 
year 1952 there were 74,003 industrial power con- 
sumers of whom only 824 are large power users in 
the category of major industries. Table X shows the 
connected load and kilowatthours consumed by the 
small power users. 


TABLE X 


Industrial Power Supply (small industry) 


Average 
con- 
kWh nected Average con- 


As on Connected con- load sumption per 
3ist No. of in million sumed per con- consumer 
Dec. consumers kW million sumer (kW) kWh 
1952 73,239 1.020 1212 13.9 16,580 
1951 69,872 -860 1129 12.3 16,160 
1950 62,215 -763 910 12.3 14,620 
1949 51,710 +754 1048 14.6 20,275 


Table XI gives similar information for the major 
industries. These industries consume more than 05% 
of the total industrial power sales and have an average 
demand of about 1180 kW. The small power loads 
have a demand of about 13 kW mostly from wheat 
and flour mills, printing presses, ice and candy factor- 
ies, power looms of cottage industries, small work- 
shops etc. 


TABLE XI 


Industrial Power Supply (selected industries) 





Average 

con- Average 

Total nected consump- 

power load per tion per 

sold con- consumer 

As on No. of Connected (million) sumer (million) 
3lst Dee. consunfers load in kW kWh (kW) kWh 


1952 $24 975,345 3699 1184 4.489 


1951 832 863,383 3496 1038 4.202 
1950 828 798,887 3089 965 3.731 
1949 704 652,533 2773 923 3.938 


Some of the major factories generate their own 
power but several of them supplement own generation 
or depend entirely on bulk power supply from neigh- 
bouring power systems. Table XII gives the installed 
capacity and electricity consumption in the various 
industries as at the end of 1952. The power systems 
have supplied 54° of the total power utilised by these 
industries. 


TABLE XII 


Power 

Purchased 

Installed from public 
generating utility 








plant electricity Used in 
capacity under- the 

Total as at takings industry 

No. of 31-12-52. (million (million 
Industry factories kW kWh) kWh) 
Aluminium (Primary) 4 16,782 59 107 
Cement (Primary) 24 75,925 93 383 
Chemicals 32 18,780 19 64 
Collieries 160 56,796 155 281 
Cotton textiles 318 97,199 1010 1273 
Fertilisers 3 80,000 42 187 
Gold 1 —— 119 119 
Iron and Steel (Primary) 4 177,425 30 491 
Jute 75 45,773 274 327 
Paper 19 55,326 52 237 
Sugar 86 86 7 54 
Other industries 98 7,807 132 175 
824 670,155 1992 3698 


Other Categories of Service 


Power supply to traction, street lighting and water 
works together account for about 12.4% of total 
power sold for all services. Electric traction is 
confined to Bombay, Madras, Bengal and to a very 
small extent in Delhi State. Under the plan, about 
500 miles of railway lines are expected to be electrified 
and these would bring about 50 MW of load on the 
power systems. Street lighting and water works loads 
have also increased somewhat during the past 14 
years, but there is much scope for development. When 
schemes for water supply and public sanitation, in 
urban as well as rural areas are implemented the sale 
of power for these purposes will increase. The 
Planning Commission have recently provided Rs. 13 
crores for such schemes. 


Average Price for Electricity 


The average price paid for electricity during 1953 
appears to be about 43% above the rate in 1939. 
During the first 4 years from 1939-1943 there was 
insignificant increase in the rates. From 1944, most 
power supply systems were permitted to levy a sur- 
charge varying from 15% to 50% but some of the 
larger power systems like Calcutta Electric Supply 
Corporation and Tata Power Companies did not 
increase the rates till recently. The industrial power 
rates in these systems however increased by about 
15.0% due to coal cost adjustment. Since 1949, most 
undertakings merged the surcharges in the revised 
rate structures. During 1949-1953 the increase in the 
average rate appears to be about 11.5%. The rate 
increase for different services were as follows : 
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Percent- 
Average rate in age increase 
Annas perunit in 1953 


1949 1953 =‘over 1949 

Domestic and com- ; aos 

mercial light and 

power 2.47 2.57 4.9 
Industrial power in- 

cluding traction and 

irrigation 0.65 0.75 15.4 
Total sales 0.96 1.07 11.5 





Having regard to the present price levels, the average 
increase in rates is small compared to the rise in the 
general commodity price index by 280% since 1939. 
It may be expected that as power utilization increases, 
the average price paid for electricity may remain 
steady for some time and possibly take a downward 
trend in the course of the next five years as many 
inefficient small power stations would change over to 
bulk power supply from the larger projects under 
construction. 


The average monthly bills for the different con- 
sumers were as follows : 


Average monthly bill 


44¢ 


In spite of the higher cost of providing power 
supply, the average revenue realised per kilowatt 
of connected load in a domestic power service is 
lower than that for the other services. This is due to 
the relatively small amount of power consumed per 
kilowatt of installation. 


In terms of monthly bills of an average domestic 
consumer the respective services bear the approximate 
relation 1:5:16:55:5200. The average monthly 
bill of a domestic consumer is approximately equi- 
valent to 1.5% of the income of the urban family 
unit, (ie. the number of persons per family x the per 
capita income.) 


Future demands for power 


The trend of power utilisation in the recent past 
indicate that power sales will grow rapidly in the 
next decade. The large river valley projects under 
construction in the various States and plant extensions 
by private companies provide the scope for utilization 
of power for new basic industries like iron, aluminium, 
chemicals, fertilisers etc. Table XIII gives an estimate 
of power utilised for different categories of service, 
for successive 5-year periods upto 1970, by which 
time the first and second five year plans for power 


Rs./kW/ of 
per Connected 
consumer load 


Rs. development would have come into full operation. 


Domestic power and light 3.2 5.8 The per capita consumption of electricity is also 
Commercial light and power 15.2 13.8 likely to increase from 13.25 kWh in 1951 to about 
Agricultural power 50.0 8.0 30 kWh in 1970. This would correspond to an increase 
Small power 175.0 13.5 of per consumer use of domestic power, from 450 kWh 


Large power 16700°0 14.5* to about 600 kWh per annum. 


TABLE XIII 
Estimate of probable Utilisation of Power by different categories of Service 















































Category of Service Actual Estimated 
1951 1952 1955 1960 1965 1970 
Domestic light and power 595 629 860 yo 1860 2360 
Commercial light and power 332 347 430 _499 600 700 
Industrial power 3055 3206 4700 5605 7180 8680 
Trrigation power 203 215 | 332 542 747 952 
Other purposes | 609 619 752 938 1128 1320 
|. a 

Total consumption (million kWh) | 4795 5006 6474 8944 11515 14012 
Demand (million kW) 1.205 1.311 1.70 2.35 3.03 3.67 
Installed plant capacity (million kW) 1.835 2.062 | 2.57 4.00 5.30 6.50 
Connected load (million kW) 3.073 3.453 4.40 6.30 7.75 9.50 
Per capita consumption (kWh) 13.25 13.83 | 17.30 22.70 26.5 30 
Per capita generation (kWh) 15.3 | 15.9 | 20.0 26.3 30.5 34.5 

Per Consumer use (domestic light and | aa ? 
power) kWh 455 436 455 935 580 600 








* Tn the case of large power, the rate is based on kW of maximum demand ; the rate will be somewhat lower if calculated on the 
connected loads. 
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The 1951 Census of population has however brought 
out the significant fact that electrification has not 
kept pace with the growth of towns and villages. 
Table XIV gives the number of electrified areas under 
different population groups according to I941 and 
1951 Census Reports. 


TABLE XIV 


of electrified towns 
India 


Distribution and villages in 


As on 1.1.1953 
No. of towns 
(1951 Census) 
Electrified % 


As on 1.1.1951 
No. of towns 
(1941) census 

electrified % 


Population 
Range 


184 
401 
856) 
3101 + 
556565 J 


Above 50,000 

20,000—50,000 
10,000—20,000 
5,000— 10,000 

Below 5000 


137 
O77 


277 
607 
2367 
559062 


100 
86.64 
42.83 
10.86 
0.49 


98.61 
76.81 


0.72 


ToTaL 562450 0.65 561,107 0.81 

The total number of enumerated localities has 
diminished from 562,450 to 561,107 (i.e. by 1343) 
while the number of towns and villages with popu- 
lation above 5000 has increased from 3388 to 4542 
(i.e. by 1154) and the number with population 5000 
and below, has declined by 2497. These changes 
indicate rapid migration of people from the rural 
areas into towns and villages in the higher population 
groups, which promise employment opportunities 
and amenities of life. According tothe Census Reports, 
the migration in ten years appears to be 5.0% of the 
population in 1941. This is an important event which 
deserves the attention of the State authorities and those 
inchargeof power development schemes in the various 
States. By and large, it appears necessary that the 
migration of persons from the villages should be 
effectively checked. Electricity is a potent factor 
for improving the lixing and economic conditions of 
life in such areas, and therefore it can play an import 
tant role in the overall plan for community develop- 
ment. 


References 
1. Public Electricity Supply, All-India Statistics — General 
Review for 1939-52. 


2. Census Reports for India 1951 and 1941. 


Proposed Re-organisation of Tungabhadra Board 


The Union Government is considering a proposal 
to re-organise the Thungabhadra Board and make 
it an autonomous body on the mode! of the Hirakud 
Board. 

The Board is proposed to be re-organised by the 
appointment of an additional Chief Engineer with 
overall control of the project work in the Board area. 
This Chief Engineer will be responsible to the Board 
which when expanded, will have financial experts 
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also on it. The Board will have powers, under the 
proposal, of local Government to sanction works and 
funds without reference to the Union Government 
as pat present. 

The Planning Commission, it is stated, is giving 
serious attention to this proposal because of the slow 
progress of the work under the project. It is further 
stated that the Commission has felt that the present 
dual responsibility for execution of work is un- 
satisfactory since it has resulted in seriously aftecting 
the progress of the project. 

It is understood that Mr. Gulzarilal Nanda, Union 
Planning Minister, will consult the Andhra and Mysore 
Governments about this proposal shortly. 


PROTOS ENGINEERING COMPANY LTD. 

We are agents in India for: (1) J. M. Voith 
G.m.b.h., Heidenheim (Brenz), West Germany, 
manufacturers of all types of Water Turbines, 
Storage Pumps of the largest sizes, including 
all kinds of accessories; (2) Maschinenfabrik 
Buckau R. Wolf A.G., Grevenbroich, W. Germany,. 
manufacturers of complete Boilers of all sizes for 
installation in Thermal Power Stations and all 
industries, as well asequipment for complete Sugar 
Factories; (3) Gutehoffnungshuette Sterkrade A.G., 
Sterkrade Works, W. Germany, manufacturers of 
complete Steel Plants, Steel Structural Buildings, all 
kinds of steel construction work, Steel Bridges, Steam 
Turbines, Cable Ropeways, River Craft; (4) K.S.B. 
Export G.m.b.h., Frankenthal, Pfalz, W. Germany, 
manufacturers of low and high pressure Pumps of 
all types and sizes for water works, drainage systems, 
irrigation projects, steam power plants, chemical 
plants, etc: (5) Kloeckner-Humboldt-Deutz A.G., 
Koeln, West Germany, manufacturers of Diesel 
Engines for Generating Sets and all other purposes; 
(6) Werne: & Pfleiderer, Stuttgart, W. Germany; 
manufacturers of all kinds of equipment and plants 
for chemical and other industries, drying ovens, 
hydraulic presses and accumulators, etc. 


We have undertaken supply of complete equipment 
for and the erection of the Pathri Hydro-Electric 
Power Station, U.P. 


For the Hirakud Dam Project we are supplying 
two — Francis Turbines, each of 34,500 H.P., for the 
Generating Station No. 1, two—Kaplan Turbines, 
each of 34,100 H.P., one—Francis Turbine of 11,000 
H.P., and five—Hydraulic Roller Gates and other 
accessories for the Generating Station No. 2. 


The Bhakra Dam Project has received from us- 
one complete Aerial Ropeway with all accessories, 
and the Thermal Power Stations at Gorakhpur, Mau 
and Sohawal (U.P.), complete Boiler Plants. 


The Sintering Plant at the Mysore Iron and Steel 
Works, Bhadravati has also been supplied by us. 
Our Main Office is at : Laxmi Building, Ballard Road 
Ballard Estate, P.O. Box No. 1642, Bombay-t1. 
Branches at Calcutta, Delhi and Madras. 
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Inland Navigation in India 


Navigation on the country’s rivers was one of the principal means of 
communication in ancient India. But these were sadly neglected in the 
recent past, due to development of the railways. Its importance is again 
being realised. In this article the Director of Inland Navigation in India 
surveys the recent developments. He points out the progressive policy long 
adopted in the western countries regarding inland navigation and mentions 
the pilot projects recently initiated by the Government of India. 


It is a historical fact that India was a great sea- 
faring nation even prior to 321 B.C. with its contacts 
extending up to Greece and Macedonia in the west 
and Java in the east, and that the ship-building craft 
of India was of a high order. ‘Yukti-Kalpataru’, 
an ancient document in Sanskrit, describes in detail 
the various aspects of building sea and ‘river‘craft. 
Some of the design features mentioned therein accord 
with the present day practices. 

Sculpture from the Sanchi Stupa 


Pag 
* = 
3 


; 





« 











. : bac _M. Ll. SOOD 





AUTHOR 


According to the ‘Jatakas’ which give an account 

of pre-Budhist period in India, there wasa great deal 
of river traffic and ships travelled from Banaras, 
Patna, Bhagalpur and other places to the sea and 
thence to southern ports of Ceylon and Malaya. 
Old Tamil poems tell us of the flourishing port of 
Kaveripattinam on the Kaveri river in tie south, 
which was a centre of international trade. 


It will be conceded that the great 
maritime activity of those days could 
have only followed in the wake of a 
highly developed inland navigation. 
That it was so is indicated by the 
various sculptures of that age depicting 
the different features of inland craft. 


Chanakyva’s ‘Arthashastra’, among 
other matters, discussed irrigation, 
waterways, ships and navigation. In 
the organisation of the State then, 
there was a department for harbours, 
ferries, bridges and, numerous boats 
and ships went up and down the 
rivers and crossed the seas to Burma 
and beyond. 


Magasthenes, the Greek traveller 
who toured India more than two 
thousand years ago, and Arrian who 
came after him have recorded that the 
Ganga and its seventeen tributaries and 
the Indus and its thirteen tributaries 
were navigable; and Magasthenes has. 
remarked that “there are eight and fifty 
Indian rivers which are all navigable’. 





M. L. Sood, I.S.E., M.I.E. 7s Director, 
Central Water and Power Commussion 
in-charge of Inland Navigation. 
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tven in the 14th century, navigation along rivers, 
canals and other watercourses was a flourishing trade. 
This has been described by Rennell in his book 
“Map of Hindoostan or the Moghul Empire’. 


“The Ganga and Burrampooter rivers, together 
with their numerous branches and adjuncts, inter- 
sect the country of Bengal in such a variety of direc- 
tions, as to form the most complete and easv inland 
navigation that can be conceived. So equally and 
admirably diffused are those natural canals over a 
country that approaches nearly to a perfect plan, 
that after excepting the land contiguous to Burdwan, 
Birbhoom, etc., we may safely pronounce that every 
other part of the country, has, even in the dry season, 
some navigable stream within 25 miles farthest ; 
and more commonly within a third part of that 
distance.”’ 





A Feeder Steamer plying in the Upper 
Ganga section. 


“From Hurdwar, where it: gushes through an 
opening in the mountains, it flows with a :mooth 
navigable stream through delightful plains, during 
the remainder of its course to the sea (which is about 
1,350 miles) diffusing plenty immediately by means 
of its living productions; and secondarily by en- 
riching the adjacent lands, and affording an easy 
means of transport for the protection of its borders”’. 


The nineteenth century saw the introduction of 
mechanisation of water craft. Steam power propelled 
the first water craft in India in 1823 on the Hooghly. 
Although this turned out to be a mere novelty at 
first, by 1834, however, steam had asserted its su- 
periority, and a regular monthly service for carry- 
ing the East India Company’s officials and stores 
between Calcutta and Ganga stations was establish- 
ed. Until a century ago steamer services extended 
as far as Garmukteshwar on the Ganga, upto Agra on 
the Yamuna and upto Ayodhya on the Ghogra river. 


Mechanised inland navigation, however, remained 
mainly concentrated in the North-East India on the 
Ganga-Brahmaputra rivers. Never at any time did 
it account to more than a comparatively small part 
of the total navigation even on these rivers, as the 
great bulk of the traffic continued to be carried by 
country boats plying from Delhi and the Nepal 
border up to Assam. At its peak in 1876-77 the 
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country boat traffic registered at Calcutta 1,78,627 
cargo boats, at Hooghly 1,24,357 and at Patna 
61,571. 


The decline set in with the construction of the 
railways in 1855. By about 1860, following the 
construction of the East Indian Railway, traffic 
was drawn away to the latter. Most of the water 
craft, as already stated, consisted of country boats 
only. These were neither organised, nor could offer the 
security and safety which the railways did. Besides, 
these were slow of movement which depended on 
the velocity and direction of wind and water. It is, 
however, a moot point whether the story of inland 
water transport in India would not have been di- 
fferent, had the same enthusiasm as for steam pro- 
pulsion on rail been applied to that on water as well. 
For certain reasons the State then helped extension 
of railways by guaranteeing minimum profits and 
extending other facilities, whereas inland raviga- 
tion was left severely alone to fend for itself. 


Almost simultaneously another factor worked to 
the detriment of inland navigation. Big irrigation 
projects on the main rivers of the country were taken 
up resulting in large withdrawals of their already 
meagre dry-weather discharges, making navigation 
in the upper reaches difficult due to reduction of 
depth. About 20,000 cusecs of water are drawn off 
by the various canals taking off the Ganga river and 
its tributaries above the confluence with the Ya- 
muna. On the Ghagra system about 10,000 cusecs 
are abstracted for irrigation. Further, no attention 
was paid to train the rivers suitably and put low 
draft vessels to meet the altered situation. On the 
other hand the services were curtailed and the navi- 
gable routes contracted. 


Steamers now ply as far as Patna on the Ganga 
(465 miles), with feeder services extending to Buxar 
(100 miles) and up to Barhaj (97 miles) on the Ghagra. 
On the Brahmaputra vessels go up to Dibrugarh 
(1,100 miles from Calcutta), with feeder services on 
some of its tributaries. Steamers ply altogether on 
1857 miles including the 180 miles on the Bhagirathi 
which is navigable only during the rains for a period 
of about two months. In addition, the length of 
waterways navigable by large country boats is about 
1132 miles. 


Most of the large irrigation canals were designed 
to cater for navigation as well. This benefit was 
achieved only to a very limited extent. This was 
due to various reasons, e.g. the levy of tolls on navi- 
gation in the canals whereas it was free on the rivers; 
important places were connected by rivers while 
the canals traversed rural areas; there were delays 
at locks; and fairly long canal closures owing to 
lack of demand for irrigation, and the necessity of 
silt clearance and annual repairs. In 1918-19, 412 
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miles of the Ganga canal were navigable, whereas in 
1944-45 it was only 245 miles. On the Western 
Yamuna canal, the corresponding figures are 121 
miles and 25 miles respectively. 


It may be mentioned here that, barring Belgium 
and England, no tolls are charged for the use of water- 
ways including canals and locks, anywhere abroad. 
Even in those two countries the charges are extre- 
mely low, being only 0.6 pie per ton/mile in Belgium. 
In these countries, indirect benefits to industry and 
the community afforded by this form of cheap trans- 
port are regarded as adequate returns on the in- 
vestments. In India on the other hand, on the Orissa 
canals the toll is 3.48 pies per ton/mile. 


The canals on which navigation is still active by 
country boats although considerably declined, are 
the Upper and Lower Ganga Canals, the Sone Canals, 
the Orissa Canals, the Godavari and Krishna Delta 
Canals and the Kurnool Cuddapah Canal. Some 
canals were constructed exclusively for navigation 
purpose, viz, Buckingham Canal, Vedaraniyam 
Canal and the West Coast Canal in the South India, 
the Orissa Coast canal connecting Bengal and Orissa 
and the canals around Calcutta. 


In the Godavari and Krishna deltas, the navig- 
able canals are the main highways, and afford a 
cheap and ready mode of access to all markets. 
Sixty locks have been built on the Godavari delta 
canals and more are being considered. About 400 
miles of canals are navigable for boats up to go-ton 
capacity and the major part of the exports and im- 
ports from and to the delta is conveyed by boats. 
The cost of transport per bag of rice from the Ka- 
kinada port to Rajamundry is 6 pies whereas that 
from Nagapattinam port to Tanjore is four annas, 
even though the distance to be covered is the same 
in both the cases; ‘this is because water transport 
is available in the former and notin the latter 
case. 


The Buckingham canal has played an important 
role in the development of trade in the region tra- 
versed by it, in particular during the last war when 
the traffic was heavy and afforded considerable re- 
lief to railways. On the West coast, the waterways 
form the chief means of communication and transport 
in the interior of the country. 


It is noteworthy that no tolls are levied but a 
registration fee is charged on Eastern coast canals 
in the Madras State and, that the total quantity of 
goods carried on these canals in 1947-48 was nearly 
1.5 million tons. 


The total length of canals navigable by boats in 
India is 2,169 miles. 


The importance of inland navigation is not suffi- 
ciently well appreciated in India. The general public 
is acquainted with railway and road systems, but 
few recognise the possibilities of transport on her 
waterways which form a nice network over the length 
and breath of the country. Carriage by water is 
generally cheaper than by any other form of trans- 
port. The underlying reason for this is that friction 
in water is low. It has to be realised, that a single 
horse which can move only two tons on a road and 
ten tons on rail, can move as much as eighty tons 
through water. A country boat, 30 ft.x8 ft.x3 
ft. can carry a load equivalent to that of a meter 
gauge wagon, or a barge 200 ft. x30 ft.x5 ft., as 
much as a whole metre gauge goods train. Relatively 
smaller capital and maintenance costs are involved 
in maintaining a waterway than a road o. railway. 
Ordinarily water transport charges as compared to: 
railways are about 1/2 or 1/3 for the same distance 
particularly in respect of bulky goods, e.g., raw 
materials, coal, food-grains, etc. 


The economy of an agricultural country like India 
demands proper exploitation cf this means of trans- 
port. In any country all the three modes of trans- 
port—rail, road and river—have to be suitably co- 
ordinated to form an integrated system of national 
transport. In such a system each contributes to- 
wards the most economic transportation of men and 
materials of the land and there is no question of one 
competing against the other. 


Mr. S. A. Thompson in an article in the Engineer- 
ing Magazine of July 1902 quoted French official 
circles saying “It is conceded that waterwavs and 
railways are destined not to supplant but to supple- 
ment each other. Between the two there is a natural 
division of traffic. To the railroad goes the least 
burdensome traffic, which demands regularity and 
quick transport; to the waterways gravitate the 
heavy frieghts of small value, which can only be 
transported when freights are low. Waterways, by 
increasing traffic, are rather the auxiliaries than the 
competitors of railroads. In procuring for industry 
cheap transportation of coal and raw materials, they 
create freights whose subsequent transportation 
gives profit to the railroads.” 


In Europe, in spite of the fact that railway com- 
munications existed and were being extended as in 
India, great works for improvement of inland navi- 
gation were undertaken. Between 1875 and 1g00 the 
German Government executed a programme of river 
improvement ard artificial waterway construction 
at an enormous expenditure of nearly Rs. 66 crores. 


The inland German fleet was trebled between 
1862 and 1g02 to cope with the increased traffic. 
It is of interest to note that the region was also served 
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by a very efficient and cheap railway system. It is 
due to the existence of German waterways that Ger- 
man industries flourished as they did before the war. 
France, Belgium and Holland also developed their 
waterways in the wake of the German effort. 





Small Diesel Tug towing 4 light Dumb Barges 
on the Rhine. 


The basic requirement for rehabilitation of navi- 
gation in India is to improve the existing channels 
and open up new routes by incteasing the dry weather 
discharges and carrying out suitable river training 
works. Expenditure on such works, if carried out in 
the interest of navigation only, would be so colossal 
as could not be justified in most cases, particularly 
in the present state of navigation. In most cases, 
however, this development can be coupled with flood 
control, irrigation and generation of hydro-electric 
power, so as to reduce costs on the various aspects 
of development, thereby making the maximum use 
of the available water resources. In the Tennessee 
Valley in the U.S.A., which is an outstanding de- 
velopment of this type, it has been estimated that 
a project for the single purposes of improving the 
630 miles channel for navigation would have cost 
about 225 million dollars, whereas the allocated cost 
for navigation from the multi-purpose system of 
flood control, navigation and power generation is in 
the neighbourhood of 152 million dollars, less than 
70 per cent of the single purpose project. 


The Government of India took a big step in the 
multi-purpose development of the rivers when it set 
up in 1945, Central Waterways, Irrigation and 
Navigation Commission to act as a central fact find- 
ing, planning and co-ordinating orgavisation (now 
known as Central Wate: and Power Commission). 
Its Navigation Branch is essentially meant for collec- 
tion of relevant data and advising and assisting the 
States in developing inland navigation, although it 
also deals with deep sea ports to the extent they 
relate to inland navigation. 


To assess the navigation potentialities of rivers, 


surveys extending over 2,500 miles of waterways 
have been carried out. As a result, the rivers of the 
Ganga system have been given priority for develop- 
ment in the following order :— 


I. The Ganga-Buxar to Allahabad (232 miles). 
2. The Ghagra-Barhaj to Bahram Ghat (180 miles). 
3. The Gandak-Patna to Sinahi Ghat (100 miles). 


The utilisation of water resources of a river on a 
multi-purpose basis is now aimed at in India which 
provides navigation a more equitable share along 
with the other objectives of irrigation, generation of 
hydro-electric power and flood control. The conser- 
vation of water resources on a multi-purpose basis 
offers the following potential navigable waterways : 
Bihar : river after 
Kosi Dam. 


(1) Navigation on the Kosi 
the construction of the 


(2) Navigation on the Son river after 
the construction of the Rihand dam. 


West Bengal: (1) An 8o-mile long itrigation-cum-na- 


vigation canal from Durgapur is 


being constructed under the 
Damodar Valley Project to connect 
the Raniganj coalfields with the 


Hooghly and Calcutta. 


— 
NO 


The Ganga Barrage Scheme includes 
the construction of.a navigation 
canal connecting the Ganga with the 
Bhagirathi, and making the latter 
navigable to avoid the existing 
detour of 450 miles from: Calcutta to 
stations on the Ganga river. 


Orissa : The Hirakud Dam Project envisages 
the development of navigation on 
the Mahanadi from Hirakud to the 
sea and developing a port at its 
mouth. A great deal of survey work 
and technical studies have been 
carried out by the Commission in 
this connection. 

Madhya Construction of dams under investiga- 

Pradesh tion on the Narmada and Tapi will 
& provide navigation facilities on these 

Bombay rivers. 

Madras : With the construction of reservoirs 


and Krishna it 
extend 


Godavari 
possible to 


on the 
would be 
navigation on these rivers. 


The Government of India has, since 1947, reorien- 
tated its policy and declared its intention to co-or- 
[Continued on Page 52 
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Huwood Conveyors are playing their part in the 
construction of the many dams now being built across the 
Indian rivers — dams which have the purpose of combining 
irrigation with the production of cheap electric power. 
Dam construction is testing work for the conveyors 
employed ... contractors must be sure of obtaining 
equipment which is both reliable and exactly adapted to 
their needs. 
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Water Resource Utilisation in India: 


A Brief Review 


India’s water resources are immense. Itisonly recently that their develop- 
ment and rational multi-purpose utilisation has been taken up.Mr. Dhir,who 
is Director of Hydrology in the country’s Central Water & Power Com- 
mission has here surveyed briefly the water resource utilisation programme 
of the country. He has indicated how water utilization is an age-old practice 
in India and how political vicissitudes have affected irrigation policy. The 
rapid strides in this direction today are mainly due to transference of 


political power in to our own hands. 


India presents a picture of great diversity in the 
distribution of its regional water wealth, conditioned 
by the diversity in the distribution of rainfall, 
temperature and topographical features. In the 
domain of meteorological elements, which influence 
to a great deal the availability of the water wealth, 
India presents certain striking contrasts. Cherra- 
punji in the north-east has an average annual rainfall 
of about 450 inches (perhaps the highest in the world 
recorded at any station,; while the corresponding 
rainfall in the north-west in the desert areas of 
Rajasthan is well below 5 inches. A day’s rainfall 
at the former may well exceed the total annual 
rainfall in Rajasthan. 


During the winter months, December to February, 
winds of continental origin generally flow from land to 
the sea. This explains their low moisture content 
and little yield of rain. These land winds, known 
as north-east monsoons, get fully established by the 
beginning of January. In winter the areas of highest 
rainfalls are in the north-west, the rainfall decrea- 
sing towards the south and the east. Similarly 
the cold is the highest in the north-west region and 
decreases towards the south and the east. 


Summer period, June to September, witnesses 
a reversal of these conditions. The prevailing winds 
known as south-west monsoons give rain to the west 
coast peninsula and the Indo-Gangetic basin. In 
the former, the rainfall decreases from south to north 
and in the latter from east to west. The southern 
slopes of Himalayas in general receive plenty of 
rain from these monsoons. The period is alter- 
nating with breaks. This pulsatory nature is ar im- 
portant characteristic of the Indian monsoon rain- 
fall and helps in the proper growth of crops. 


During the intervening two periods, namely, October 
and November, and March to May, the weather is 





R. D. Durr, I.S.E., is a Director of the Central 
Water and Power Commission. 


R. D. DHIR 





AUTHOR 


generally dry and uncertain. The annual rainfall for 
India as a whole, is about 45 inches on the average 
with considerable variations on either side. Inti- 
mately connected with these variations are the varia- 
tions obtained in the river flow in different seasons. 


In the monsoon period the rivers generally flow 
high. Their flow thereafter gradually declines till it 
reaches its minimum about February-March. The snow 
which has accumulated in Himalayas in winter starts 
melting about this time, thus helping to raise the river 
flow again. In the south, however, there is no such help 
and the flow becomes relatively very small and in 
many cases it becomes nil. 


The Water Potential 


The water potential of India is of the order of 
1350 m.a. ft. This is enough to cover the whole country 
with water to a depth of 1.5 ft. About half of it is 
carried by the two river systems of Ganga & Brahma- 
putra. The remaining half of India’s water wealth is 
equally divided between the streams flowing east and 
those flowing west. The portion of north western India 
whose drainage does not flow into any sea but gets 
lost on the way is a virtual desert. 


Historic Attempts at Utilisation 


Numerous scriptural and classical allusions, the 
records left by such eminent and ancient travellers 
as the Greak Magasthanese in the third century B.C. 
and a host of other evidence, testify the importance 
attached to the utilisation of water for irrigation even 
in the earliest civilisation in India. The deification of 
rain and rivers is symobolic of this importance. ‘There 
is considerable evidence to suggest that irrigation by 
inundation from swollen rivers during the monsoon 
periods, has been practisedin India specially in the 
north from even before the commencement of the 
Christian era. The Grand Anicut of Madras was built 
in about 200 A.D. In the north during the Mughai 
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period, 14th to 17th centuries, irrigation develop- 
ment started from the Jumna river. In fact, it is these 
ancient works that provided the background for the 
subsequent building up of irrigation system in this 
country. 


The utilisation of sub-terranean water by means of 
wells and springs in regions where rainfall is inade- 
quate, also dates back to the times when man sought 
means of artificial irrigation. Even today well irriga- 
tion plays a prominent part in Indian agriculture, 
as nearly a quarter of the total irrigated area is under 
wells. This is mostly concentrated in the arid and semi- 
arid regions of Rajasthan, Bombay, Madras, Mysore 
and Hyderabad. 


Earlier Projects 

Coming nearer to the present days, the remodelling 
of two canals from Jumna and improvements to 
Cauvery delta system were attended to in the begin- 
ning of the 19th century. The construction of the 
Ganga Canal in the fifties of the last century was 
the first major work taken up during the last two 
hundred years. This was followed by canal systems 
in the Punjab and Madras. The Godavari delta pro- 
vides the first example of the construction of  per- 
manent headworks on a river, as canal systems before 
this time used to have only temporary expedients at 
their heads which were washed away and rebuilt year 
after year. The credit for this work goes to Sir Arthur 
Cotton. With his valuable experience gained on 
Godavari, he initiated the construction of the Krishna 
delta system which was completed and opened in 
1855. After the completion of these big works, he 
proposed “navigable canal links 4000 miles long 
connecting Karachi, Kanpur, Calcutta, Cuttack, 
Madras, Bhatkal, and Mangalore. The East 
India Company which had the political and adminis- 
trative control at the time ventured to assign the 
construction of these works to private enterprisc. 
But the companies which took up this navigation 
project proved complete failures, with the result 
that the policy was amended in the year 1866 to one 
of Government taking up responsibility for public 
works by supplementing its financial resources by 
public loan, if and when necessary. The adoption of 
this policy was a landmark in the history of the 
development of irrigation in India, as it proved 
one of the prime factors responsible for the great 
strides that have since been made in _ irrigation 
development. The construction of river diversion 
works in the north such as Sirhind canal, lower 
Ganges canal, Agra canal, lower Swat canal was 
accomplished in the later half of 19th century. In 
the south with the improvement of the existing and 
completion of the new works on the Cauvery, Krishna 
and Godavari delta systems, there was hardly any 
scope left for further river diversion works. The low 
non-monsoon flow in the rivers in the south in con- 


trast with the large perennial supplies available in 
the Indo-Gangetic plain, diverted the attention of 
engineers to the construction of storage works for 
impounding the monsoon flow for use during the 
non-monsoon period. The Mutha project, Ekruk 
tank, Bhandardhara dam, Bhatgarh Dam, Mhashwad 
dam and Periyar dam can be quoted as examples of 
the works constructed. In addition to large scale 
works, a large number of small tanks were construc- 
ted all over the region to safeguard the country 
against recurrent famine. 


At the beginning of the 20th century, an Irrigation 
Commission was appointed to review the results of 
irrigation schemes undertaken till then, and to re- 
commend new schemes for implementation. 
After extensive survey, the Commission made a 
number of recommendations, according to which 
new works were taken up with vigour. But unfortu- 
nately the first world war interrupted the corstruc- 
tion schedule. With the cessation of the war the 
programme was resumed. The Sutlej Valley project 
and the Lloyd Barrage project were some of the most 
important works constructed before the second world 
war started. The Haveli and the Thal projects in the 
Punjab which had just been taken up had to be post- 
poned because of the war. Their construction was 
therefore resumed and completed in the post-war 
period. Though during the second world war no new 
works of big magnitude could be undertaken, the 
war underlined the inadequacy of the existing irriga- 
tion systems to meet the needs of the country. It 
brought home the precarious food situation of the 
country which could not withstand the stress and 
impact of the times. The wide-spread famine of 
Bengal in 1943 offered ample evidence of this un- 
satisfactory position. The food crisis transferred the 
attention of the Government and the people from big 
works to a number of small works which would take 
less time to build and would yield returns within a 
relatively shorter period after completion. Thus a 
large number of small irrigation schemes and impro- 
vements in many others were carried out during the 
period of the second world war to provide immediate 
relief to the acute food situation in the country. 


Post-War Period 

The enormous water wealth of India constitutes 
one of our most important natural assets. After the 
introduction of provincial autonomy under the 
Government of India Act 1935, irrigation became a 
provincial subject under the direction of the State 
Governments. This led the Provincial Governments 
to develop water resources which pass through 
their territorial! jurisdiction as and when local problems 
arose. There was no machinery to deal with the 
development of these waterways on an all-India 
basis, especially when interests of more than one 
State were involved. This resulted in a number of 
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disputes and not much of real progress could be made 
on major waterways. 


The cessation of war brought in more undertakings 
of an ambitious nature aiming at a satisfactory solu- 
tion of food shortage. This fact, coupled with the 
frequent devastating floods that repeatedly brought 
loss of life and property, especially 
in the major rivers like the Damodar, Kosi, Mahanadi 
and Brahmaputra, was responsible for a notable 
change of policy on the part of the Government of 
India in helping the provincial Governments in the 
investigation and construction of major schemes 
with the purpose of control of floods and utilisation 
of resources for development of irrigation, power 
generation, navigation, etc. This has been responsible 
for the utilisation of the water resources for more 
than one benefit, and the projects are now popularly 
known as multi-purpose projects. 


miseries, disease, 


Consequent on this policy the C.(v.& P.C., con- 
stituted in 1945, was charged with the responsibility 
of initiating, co-ordinating and furthering, in consulta- 
tion with the Provincial and State Governments, 
schemes for control, conservation and utilisation of the 
country’s water resources. The C.W.& P.C. collected 
the then existing data of the projects and prepared 
plans for further utilisation of the available land and 
water resources on a longterm as well as ona short- 
term basis. A large project often takes two to three 
years to investigate and from five to ten years to 
execute. In order, therefore, to utilise continuously 
the technical manpower, equipment, and organisa- 
tion built up by States, a fifteen year plan was for- 
mulated. Another plan for seven years was also made 
out to lay down priority of projects which promised 
-quick results in the matter of food production. The 
total cost of all the projects envisaged under the 
fifteen year plan was about Rs. 1900 crores. The 
enormity of this will become obvious if it is 
remembered that the total cost of irrigation works 
in the whole of undivided India till now is only 156 
crores. Even making an allowance for the rise in the 
cost of materials etc. this would represent no 
more than 500 to 600 crores. It is also to be 
remembered that the irrigation works constructed 
in India during the last hundred years were such as 
were relatively easier and therefore cheaper in con- 
struction. The completion of these projects during 
the next fifteen years will provide irrigation to 
an additional area of 40 million acres and generate 
hydro-power to the extent of 7 million k.W. 


The First Five Year Plan 


The short term plan made out by the Government 
for the first five years i.e. 1951-56 includes the con- 
struction of about 135 irrigation and power projects 
at a cost of Rs. 734 crores. This plan is based on 


the two earlier plans prepared by the C.W.& P.C. 


Keeping in view the need of the country, priority has 
been accorded to projects likely to yield additional 
food at an early date. Large multi-purpose projects 
have been phased with a view to an early completion 
of their irrigation aspect. The power generation is 
carefully regulated so as to keep pace with the in- 
crease in demand for it. The requirements of food 
and power of different regions, the needs of backward 
areas, the intense human suffering in the arid tracts 
have all been given due consideration. The ultimate 
development of ail these projects will irrigate an 
additional area of about 17 million acres and generate 
power of about 2 million k.W. 


Conclusion 


Such are the broad features of the 
utilisation of India’s water resources. 


projected 


The C.W.&P.C. has already started collecting 
information about the projects which will have to 
be taken into account in making a selection of the 
projects to be included in the second Five Year Plan, 
so that it may be possible to fully consider the rights 
and needs of all regions when it actually comes to 
making a final decision. 


RADIO LAMP WORKS LTD 

Manufacturers of the well-known “KAYCEE” 
distribution transformers. KAYCEE transformers 
are constructed upto 500 kVA capacity 11000 Volts, 
3 phase, 50 cycles and tested in accordance with 
B.S.S. No. 171 : 1936. Special features of these trans- 
formers include heat-resisting non-ageing silicon 
steel cores ; coils pre-heated under vacuum and im- 
pregnated under pressure with moisture-proof insula- 
ting varnish; provision for the circulation of oil in the 
arrangement of windings and insulation to avoid 
excessive overheating ; all coils adequately supported 
and braced to withstand normal surges. 

The D.G.S. & D., the Indian Railways, State 
xovernments of Bombay, ‘Travancore-Cochin, 
Madras, Andhra, Punjab, Bihar, Uttar Pradesh, etc. 
and Electric Supply Companies, Municipalities ete. 


are among the satisfied users of KAYCEE trans- 
formers. 
Radio Lamp Works Ltd., also manufacture 


“KAYCEE” Electrical Measuring Instruments, like 
Ammeters, Voltmeters, Multivos, G.P.O. Detectors, 
Pyrometers and Thermocouples and Scientific Instru- 
ments like Galvanometers, Spectrometers, Wheat- 
stone Bridges, Resistance Boxes, Film Strip and slide 
projectors, Evaporimeters, tap keys, etc. 

Radio Lamp Works Ltd. supply ‘““RADIO” brand 
incandescent lamps and fluorescent tubes for normal 
lighting and decorations. 

Radio Lamp Works Ltd. have their Head Office at 
Mahatma Gandhi Road, Bombay. 
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[Continued from Page 48] 
INLAND NAVIGATION IN INDIA 


dinate all forms of transpoit and to develop water 
transport wherever it is more suited. At the Inland 
Water Transport Conference held in New Delhi on 
31-8-1949, the Hon'ble Minister for Transport said 
that ‘‘the Government were interested in co-ordinat- 
ing all forms of transport—river,road and railways— 
and that, if the river services were found to be better 
suited to meet the. needs of a particular area, Govern- 
ment would be prepared to consider their develop- 
ment even in preference to railways, or to make the 
railways co-ordinate their activities with the river 
services so as to enable the two to work in collabora- 
tion. There would, therefore, be no question of the 
railways pulling away all the time from the river 
services.” 

Practically all the river systems of the country 
run through more than one State. Their balanced 
development in the interest of navigation and other 
objects, e.g., irrigation, hydro-electric power and 
flood control, demands that the entire river valley is 
treated as one unit irrespective of State boundaries. 


The Government has, therefore, provided in the 
Constitution for taking over executive responsibility 
by the Centre on inter-State rivers and waterways 
declared as ‘‘National Waterways” by the Parliament. 


Pending such legislation, a Board called the 
“Ganga-Brahmaputra Water Transport Board” 
has been set up to co-ordinate the activities of the 
States concerned,——- Uttar Pradesh, Bihar, West 
Bengal and Assam, in the development of navigation 
on these river systems. The Board comprises the 
Secretary of Ministry of Transport as Chairman, 
and Member of the Central Water and Power Co- 
mmission and representatives of State Goverments 
of Assam, West Bengal, Bihar and U.P. as members. 


The Board holds periodical meetings, and decisions 
are taken on development programmes. Finances 
are derived from contributions of the Goverment of 
India and the member States. 


Mr. Otto Popper, the ECAFE, consultant on Inla1.d 
Waterways, visited India in February 1950. He was 
of the view that the innumerable country boats which 
were capable of negotiating reaches inaccessible to 
steamers constituted an enormous transport poten- 
tial and that thei: shortcomings could be overcome 
by proper organisation. Even in their primitive 
state of operation and without any organisation he 
felt they were carrying many times the traffic dealt 
with by the steamer companies. Towing power would 
make country boats independent of wind and enable 
them to navigate all the year round on long stretches. 


In 1951, the ECAFE and the United Nations 
Technical Assistance Administration, sponsored a 
study tour of experts on Inland Water Transport 


from Asia and the Far East to studv the technolo- 
gical advancements made in inland water transport 
methods in foreign countries. Messrs. Basu, Assis- 
tant Director (Navigation) of the CWPC and Batha 
of Bihar Goverment and the author were members 
from India on this group. During the tour which ex- 
tended for about four months, the group visited 
Thailand, Burma, East Pakistan in the ECAFE 
region; France, Germany, Switzerland, Belgium, 
Holland and the U.K. in Europe and the U.S.A. 
Two representatives of the joint steamer companies, 
Calcutta, also accompanied the group. 


At the U.N. headquarters, the group prepared an 
interim report covering the observations and recom- 
mendations for development of water transport in 
the countries of the ECAFE region. 


The Indian m2mbers of the I.W.T. group also pre- 
pared an outline of a demonstration project of modern 
tugs and barges on the shallow reaches of the Ganga 
river from Patna to Allahabad, and on the Ghagra 
river from its confluence to Bahram Ghat. This project 
has been recommended for implementation by Mr. 
J. J. Surie, an I.W.T. expert, deputed by United 
Nations Technical Assistance Administration to inspect 
the rivers and advise about it. The Ganga-Brahma- 
putra Water Transport Board has also endorsed it. 
It is expected that the project will show the way to 
intensive development of Inland Water Transport on 
shallow reaches of several other rivers in the country. 

Electrification of Calcutta Suburban Railways 

Preliminary work has begun on the scheme for the 
electrification of the Howrah-Burdwan and Sheora- 
phuli-Tarakeshwar railway lines in West Bengal. 
A self-contained and independent unit called the 
Calcutta Electrification Project has been set up under 
the overall control of the General Manager of the 
Eastern Railway. 

Sri S. Sarangapany, who headed the project team 
which carried out a survey for the electrification of 
these lines, has taken charge as Engineer-in-chief of 
the project, Sri V. R. Varjramushti, who was also 
a member of the Project Survey Team, has been 
appointed Deputy Chief Electrical Engineer, and a 
Deputy Financial Adviser and Chief Accounts Officer 
will be appointed shortly. 

The project which is estimated to cost over Rs. 
11,84,70,000 is the first stage of a larger scheme for 
the electrification of all suburban services around 
Calcutta. The Howrah-Burdwan line covers 66 miles 
and Sheoraphuli-Tarakeshwar nearly 22 miles. 

The scheme is expected to be completed in three 
years. When it is completed the traffic congestion 
on the Howrah-Burdwan section will be greatly 
reduced, as it will be possible to run more suburban 
services to and from Calcutta. 
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Manufactured by : 
GLAHOLM & ROBSON LTD. 


Messrs. Glaholm & Robson are manufacturers of the highest quality 
steel wire ropes for Mining, Engineering and Shipping purposes. All 
ropes are made throughout entirely from British Steel and are subject 
to the most severe tests before leaving the manufacturer’s works. 





Messrs. Lloyds’ certificates can be furnished if desired. 


Please write for information and price to the Agents : 
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SERVICING TRANSFORMER OiLs The Trailer-Mounted Streamline Filter 


illustrated is designed to service Trans- 
former and Switch Oils at site by re- 
moval of all suspended matter and 
particles of moisture, thus improving 
the dielectric strength of these oils upto 
100°, of their original value. 





Capacities vary from 5 to 450 gallons 
per hour. They can be operated with 
absolute safety without closing down 
the plant. The cost of servicing these 
oils is insignificant in the light of 
security and economy effected by 
regular and efficient conditioning of 
the insulating oil. 


Consult: HEATLY & GRESHAM LTD. 


Sole Agents for WEST BENGAL, BIHAR, ORISSA & ASSAM 


For STREAM-LINE FILTERS LTD. 


LONDON—ENGLAND 




































Role of Hydrology in Project Planning 
P. R. AHUJA 


Since the attainment of folitical independence India has been busy in 
developing its natural resources «hich includes its water resources. River 
Valley Projects have figured very frominenily in its first Five Year 
Plan, and this trend is expected to continue. But valley projects or irri- 
gation and hydro-power projects are dependent on exact data about the 
rivers. This presupposes systematic collection and study of data, both 
hydro-meteorological and hydrological. This had been sadly neglected so 
long, and the present calculations were mostly based on Khosla’s formula 
which can at best be approximate. The C.W. & P.C. has now taken up 


—-_ 





this vital and basic work including the study of snowy regions and the 
arid zone areas. The author who is actively engaged in this work describes 


the nature of the task. 


‘The science relating to the occurrence and distribu- 
tion of water over the surface of the earth and its 
physical and chemical reactions in relation to it is 
described by the term ‘Hydrology’. Three-fourths 
of the surface of the earth is covered with water. 
Besides huge quantities of water have been stored up 
in glaciers and polar ice caps. On the land water is 
manifested in lakes, glaciers, snow fields, streams, 
springs and in geological strata. The water in its 
vapour form is carried over to land and inaccessible 
mountains against the force of gravity where it is 
precipitated as rain or snow, dew or frost. The water 
thus precipitated undergoes various transformations 
before its ultimate return to oceans. The circulation 
of water through the atmosphere and over the land 
into the oceans completes the hydrologic cycle. 
‘The hydrologic cycle is most vital to life on this globe. 
It is in consequence of this circulation of the hydro- 
sphere that the utilization of water for the better- 
ment of mankind becomes feasible. Its vagaries on 
the other hand spell disaster to the human interests. 
The simplicity of the early Indian settlers led to the 
belief that it was rain-god Varuna who controlled 
this circulation and attributed the abnormalities to 
his whims. In modern times it is the hydrologist 
equipped with latest concepts who tries to under- 
stand the psychology of the rain-god. 


Importance of Hydrologic Study and its application 
in Engineering Problems 

The prosperity of a country is very much dependent 
upon the availability of water for use in irrigation, 
development of hydro-power, industrial and city 
water supplies and navigation. But the super-abun- 
dance of it involves serious damage of life and pro- 
perty. The hydrologist is, therefore, confronted with 
two categories of projects: (1) utilisation of water 
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and (2) control of the waters. These projects may 
be sub-divided as below : 


I. Projects concerning utilisation of water 
(a) Municipal and Industrial water supplies. 
(6) Irrigation of farms and agricultural lands. 
(c) Generation of hydro-power. 
(2) Navigation. 
II. Projects concerning control of water 
(2) Flood protection. 
(6) The drainage of agricultural land, i.e., 
erosion control. 
(c) The drainage and sewerage of city. 


In any tvpe of the above engineering projects the 
study of hydrology is essential; otherwise the pro- 
ject would either become uneconomical or result in 
partial or complete failure. 


In all the projects connected with the utilisation 
of water the hydrologist has to see whether the supply 
is able to meet the demand. In case the average 
supply is equal to the average demand, their varia- 
tions with time will have to be studied to draw up a 
suitable plan for the storage of water. This involves 
study of losses due to evaporation and seepage. 
Heavy rains wash down bare open soil which moves 
down the gushing streams as suspended and rolling 
detritus. These transported materials render the 
streams turbid, fill pools, impound reservoirs and 
form shoals. The hydrologist has to study all these 
problems. In the case of large dams forming big 
reservoirs, silting up of their capacity isa very serious 
problem. The life of the reservoir depends on the 
rate of silting and it is necessary to know the period 
for which the reservoir will be serviceable in order 
to work out with some exactitude the economics of 
the project. 


The floods which occur from time to time in the 
rivers cause heavy damage to life and property. To 
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prevent these floods partially or totally, protection 
works like dams, embankments etc. are constructed. 
For the planning and designing of these works, the 
hydrologist has to supply and interpret the basic 
information. He has to say as to what will be the 
maxium flood which can possibly occur during the 
period of say 100 or 1000 years. To sum up, success- 
ful operation of a hydraulic project depends on the 
study of fundamental hydrological conditions. 
Instances are there where insufficient provisions of 
capacity for passing flood waters has caused overtop- 
ping of non-spillway section of dams with disastrous 
results. 


Each hydraulic project has its own hydrological 
characteristics and it requires specialised knowledge 
for their study. Such studies in the Central Water and 
Power Comismsion are carried out in the Directorate 
of Hydiology. 


Appraisal of Water Resources of India 

After independence India had to launch the first 
of its development plans called the Five Year Plan 
(1951-56). Development of River Valleys for irriga- 
gation and power has been assigned a very important 
place in this plan and will always be assured similar 
consideration in all future plans. The architects of 
these plans have necessarily to know the water and 
power potential of the river basins. A preliminary 
forecast of water yields of various catchments in India 
made by the Hydrology Directorate shows that all the 
rivers of India pour out annually into the seas about 
1350 million acre feet of water of which only a very 
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of the river basins from monthly precipitation by 
applying Khosla’s formula, as the observed discharges 
were available at very few sites, This is a very rough 
method and has to be checked up by actual data on a 
wide scale. 


Hydromseteorological and Hydrological Data 

In the majority of river catchm2nts in India, obser- 
vations which are being taken at present are in- 
sufficient for making any study. Information about 
some of the important elements like intensity of 
rainfall, evaporation, river discharges is either very 
meagre or is completely missing. In the circumstances 
accurate study which is the aim of today is very 
difficult. The CW&PC has in the past six years 
taken action with the help of the Indian Meteorological 
Department to fill up the gaps in the hydrometeoro- 
logical network in Mahanadi, Narmada and Tapi 
catchments and have started observatories in Kosi 
and Sabarmati catchments where they were comple- 
tely missing. 


In India no regular evaporation mesisurements 
were made till recently when the CW & PC took initia- 
tive in this direction. Now 16 stations scattered all 
over India are recording this important factor which 
helps in determining the water loss due to this cause. 


Past data like rainfall, temperature, wind, evapo- 
ration, river discharges, silt etc is required for making 
hydrological studies. This data is at present scattered 
and is not available in the required form. It has, 
therefore, to be collected from different sources, che- 
cked and compiled in the proper manner before work 
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can be started on the problem. This work 
takes a major portion of the time spent on 
the study. To avoid this it was decided by the 
C.B.I &P. that the past hydrological and hydro 
meteorological data for all the river basins of 
India be collected and compiled in a form 
suitable for studying of engineering problems. 
They proposed that this work may be 
undertaken by the C.W.&.P.C. A start was 
accordingly made in this direction by the 
Hydrology Directorate of the Commission by 
collecting and compiling the data for the 
catchments of the projects undertaken for 
investigation by the C.W.& P.C. Data for Kosi, 
Mahanadi, Sabarmati and Tapi basins upto 
1950 have been compiled and sent to press. 
Such data for Narmada, Manas, Dihang, 
Laxmantirtha, Harangi and Ganga Barrage 
projects is under compilation. From 1950 
onwards there will be vearly volumes for 
each basin. 








small fraction has been utilized fo1 irrigation and 
power purposes uptil now. For arriving at this figure 
of water potential, runoff had to be computed for most 


Snow Surveys 
The Himalaya which is the source of many rivers 
of northern India gets precipitation in the form of 
snow during the winter months. This snow accumu- 





INDIAN JOURNAL OF POWER AND RIVER VALLEY DEVELOPMENT—CW&PC NUMBER 55 





Members of the Snow Survey Expedition with Dr. J. E. Church (third from right), formerly President of International Commission 
on Snow and Glaciers. They are in the interior of Sikkim Himalayas in search of deep snow. 


lates during the winter and melts during summer 
season and flows down the rivers. This contribution 
to stream-flow is very valuable asit comes during the 
critical months preceding the monsoon season. A fore- 
cast of this supply could be very useful in the regula- 
tion of the storage works. For this purpose Dr. J. E. 
Church, formerly President of the International 
Commission on Snow and Glaciers, was invited in 1947 
by the CW&PC to come to India and initiate the 
snow surveys here. He led a number of expeditions 
to Nepal and Sikkim in eastern Himalayas and trained 
young persons in the practice of snow surveying. The 
work was continued during the following two years 
but it was found that forecasting of river flow with 
the help of snow surveys was not a useful proposition 
in India due to meagre snowfall. 


Arid Zone Hydrology 
Development of Rajasthan, the desert of India, 
presents special hydrological problems. The chief 
requirement of this dry land is water and all its sources 
have to be investigated. Before doing anything in 
this direction a review of the past work was necessary. 
A report and bibliography of literature on hydrologi- 


cal research on the arid and semi-arid areas of India 
and Pakistan was prepared on the advice of the 
Interim Council for Arid Zone Research of UNESCO. 
This initial review of the hydrological aspects of 
ground water development in India also indicates 
the broad lines along which further efforts in the 
field should be directed. The third and fourth session 
of the UNESCO Arid Zone Advisory Committee were 
attended by the Director of Hydrology as the 
representative of the Govt. of India. 


Hydrological Studies of Projects 
The Hydrology Directorate of CW&PC has to 
conduct studies like rainfall, runoff and flood of the 
piojects entrusted to it. 


A detailed rainfall and runoff analysis of Tapi river 
was made. Flood analysis of this river was also carried 
out. These will be printed to serve as guides to the 
engineers engaged on river valley projects. 


Flood studies of Tawa, Narmada, Jonk, Upper 
Mahanadi and Tapi were carried out and the design 
peak flood discharges were worked out. They are : 
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Project or River Catchment DesignPeakFlood hydrologists were faced with the problem of devising 
Dam site. area sq. miles Cusecs. some method for determining the water yield. A for- 
oa ~ mula was evolved by Shri A. N. Khosla which is now 


Kathor Tapi 23,775 14,600,000 4 fate ie. ; pi : 

Punasa Narmada 23,800 16,00,000 retign sid aura ane a It utilises the rainfall 

Broach Narmada 33,800 20,50,000 ee ee, ee and " of more or less 

con owe 2,290 Poy general application. The formula is based on the 

(Narmada) rational concept that the run-off is the residual of 

Jonk Jonk 1,320 3.30,000 rainfall after deduction of losses due to evaporation, 
(Mahanadi) si absorption and transpiration. Temperature is taken 

Upper to be the complete measure of all the various factors 

a a 1,170 $.90,000 which are responsible for the loss of rainfall to runoff. 

The maximvm inflow of Hirakud reservoir as drawn 

from different sources varies from 9,42,000 to 18,30,000 The formula is :-— 

cusecs. The detailed routing studies were carried out a 

in this respect and a maximum design peak flood of La = Tn~32 Where T,, is> 40°F 

15,00,000 Cusecs was recommended. With this figure Q- 


recommendations were drawn up for so regulating the 
gates as to limit the discharge downstream of the 
dam to 12,00,000 cusecs. 


For ‘I, less than 40°F, the loss may be assumed as 


, a (°F) 40 30 20 10 fe) 
Hydrological Research 
In the absence of observed river flows in India the Li, (Inches) 0.84 0.70 0.60 0.50 0.40 
Badrinath town with Nilkantha (21,640 feet) peak in the : ’ 
background, Nilkantha is called the ‘Queen’ of The corresponding monthly rainfall-runoff relation- 
Central Himalayas. ship wi 
: ship willbe 


Rn =Pm-Lim 
and the yeariy run-off will be 
R,= SR. 


where Pm=monthly rainfall in inches 
Rn =monthly run-off in inches. 
T,=mean monthly temperature in degrees 
Fahrenheit. 


m 


R,=annual run-off in inches. 


L»—=monthly loss in inches. 


‘The runoffs were calculated according tothisformula 
for Godavari, Krishna, Sone, Pennar, Tungabhadra, 
Chambal, Indravati, Tapi, Kosiand Manas for normal 
year and a few other years. They were found to 
compare well with the actual values. The formula 
has, therefore, been accepted as giving reliable results 
for catchments where data is meagre. 


Conclusions 

The present era in India in the field of irrigation 
is one of multi-purpose projects. This has in turn 
led to the recognition of the role of Hydrology in 
planning, design and maintenance of engineering 
works. It is indeed encouraging to know that 
Hydrology has come to occupy its rightful place as a 
fulfledged science. 























“QUICK-WAY" Truck Shovels 


Offering Sensational Engineering Advancements with Tradi- 
tional “*Quick-Way’’ Simplicity of Design, Interchange- 
ability of Parts, and Rugged Construction...All for the 
Users Convenience and Profit. 

New Full Vision Cab, New Clutches, New 
Brakes, New Control Cabinet, New Controls. 
in fact, completely new and more efficient than 
ever before. Fully Convertible to: TRENCH 
HOE, CRANE, SHOVEL, DRAGLINE, 
CLAMSHELL, PILE DRIVER, MAGNET. 
FRONT DUMP SHOVEL, HAMMER 
DRIVE CLAM. Backfiller Blade, Orange 
Peel, Scoop, Snatch Block, Self-Cleaning 
Trench Hoe Bucket, Telescoping Boom, Log 
Grapple, Hay Fork, Skull Cracker, and many 
other special tools are available. Mounted on 
your own truck or complete with new truck of 
your choice. Feature article in this issue. 


PITMAN 
“HYDRA-LIFT” 












Winter-Weiss “PORTADRILL 


For Water Wells, Shot Holes, Core Drilling, Shallow Oil 
Wells and Mineral Exploration. 

PORTADRILL is completely mobile. Adequate 
power moves the drill on location without loss 
of time—hydraulically operated mast provides 
faster set-ups—no time lost in starting drilling 
operations. PORTADRILL uses standard parts. 
Automotive type bearings, gears and parts used 
throughout cuts maintenance costs and speeds 
servicing. PORTADRILL “Unitized Construc- 
tion” simplifies servicing, eliminates necessity 
of moving drill off location for repairs or 
replacement of parts. PORTADRILI is 
designed for safer, faster drilling. Mast climb- 
ing is climinated. One man operates all 
controls from a convenient position. Two men 
operate the PORTADRILL with complete 
etficiency. See Feature Article in this issue. 


LOW-COST 
y A . HYDRAULIC 

a TRUCK CRANE 
HYDRA-LIFT is a versatile, in- 
expensive crane that fits on al- 
most any truck. A 2-ton or larger 
is recommended. HY DRA-LIFT 
has a lifting capacity of up to 
6.400 lbs. Hydraulic power 
swings the boom in 180 degree 
arc, lifts it through 100 degree 
arc. Requires but 40° 
behind the cab, leav- 
ing the balance of the 
chassis for normal 
hauling purposes 
Model No. 80 avail- 
able for greater capa- 
city See Feature Ar- 
ticle in this issue. 
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“EQUIPMENT WORTH COMING AROUND THE WORLD TO BUY” 
DENVER 1, COLORADO, U.S.A. 


P.O. BOX 1051 CABLE: ROMEXCO 








Manufacturing Programme 


Generators, transfor- 
mers, con- 
verters and rectifiers 
for all ratings and for 
all purposes. 


Electric 
motors, 


switchgear and appa- 
ratus of all types for 
power transmission. 


Electric 


Equipments for automatic and 
semiautomatic power 
stations and industrial 
plants. 

Complete electric 
for ships. 


equipments 


Relays, voltage regulators and 
over voltage protec- 
tions. 

furnaces for metallur- 
gical and ceramic 
processes. 


Electric 


locomotives and 
motor coaches, tram- 
cars and trolley buses. 


Electric 


hoists 


for all 


cranes, lifts, 
and winders 
purposes. 


Electric 


Precision gear boxes and geared 
motors. 

sets and 

welding 


welding 
automat 
machines. 


Electric 


ASEA 


An Asea Alternator in Nirgajni Power 
Station on the Upper Ganges Canal. 


the largest industrial undertaking in Sweden, with a 
share capital equivalent to over Rs. 18 crores and with 
27000 employees in Sweden—was established in 1883 and 
has achieved some notable firsts during their 70 years of 
production, e.g. 


The first three phase transformer in the world. 

The first electric drive for a Rolling Mill in the World. 

The first synchronous induction motor in the World. 

The first three phase commutator motor in the World. 
Transformers and switchgear for the first 220 kV trans- 
mission system in Europe. 

The first series capacitor in the World. 

Transformers and switchgear for the first 380 kV trans- 
mission system in the World. 


ASEA 


ELECTRIC INDIA, LIMITED 


BOMBAY 


CALCUTTA 


MADRAS 





er 


il. 








Role of Power Wing in the CW&PC 


The Central Water and Power Commission is divided into two main 
wings—Water and Power. Although the States are responsible for power 
development in their respective territories, it is the Power Wing of the 
CW @PC which has been doing a considerable amount of coordination, 
planning and assistance to the States in the matter of Power Development. 
It is a moot point whether a greater degree of centralisation is not necessary 
in regard to the promotion of rapid power development in the country. 
This question can, however, be studied only in the context of what the Power 
Wing of the CW@PC has been doting all these vears. The following 
contribution gives a brief bird’s-eve-view of the same. 


The function of the Power Wing of the C.W. & P.C. 
is to advise the Ministry of Irrigation and Power on 
problems relating to the organisation, operation and 
development of Electric Power Systems in India. 
To enable our readers to appreciate the functions of 
the Power Wing, it would be useful to narrate in 
brief the past history and background of this organi- 
sation. 


This organisation grew out of the Office of the 
Electrical Commissioner with the Government of 
India which was established in 1941, for advising the 
Government of India, regarding the control, utilisation 
and development of Electric Power Systems and re- 
sources, during the War for helping the production of 
munitions and supplies needed for the War effort. 
When reorganised for peace time duties, the functions 
of this office, included inter alia : 


1. Advising Central and State Governments on 
the planning, administration and control of 
electric power systems (including recommend- 
ations on model conditions for electric licences, 
etc.) 

2. The collection and compilation of technical 
data and operating statistics relating to all 
Public Electric Supply Systems in India. 

3. Assisting Public Utility Power Systems in 
obtaining their requirements of controlled 
materials, e.g. coal, iron and steel, cement, 
priorities for railway transport, foreign ex- 
change for purchase of imported equipment, 
import licenses, etc. 


In 1945 the Central Technical Power Board was 
set up mainly to act as a body of specialist consulting 
engineers, to advise the Central and State Govern- 


H. S. Kulkarni, B.E., A.M.I.E.E., A.M.1.E (India) 
is Deputy Chief Engineer at the Central Water and 
Power Commission. 
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ments on problems relating to the planning and design 
of Electric Power Systems. 


The two organisations were amalgamated in 1948 
to form the Central Electricity Commission, and the 
latter Commission was amalgamated in 1951 with the 
Central Waterpower, Irrigation and Navigation 
Commission to form the C.W. & P.C. The Power 
Wing of the Central Water and Power Commission 
thus inherits the functions of the former Central 
Electricity Commission. 


In the following paragraphs a brief reference will 
be made to the role of the Power Wing in some of the 
Electric Power Projects undei the Five Year Plan. 


The various stages through which a Project proposal 
passes until the Project is completed may be divided 
into the following : 


_ 
. 


Preliminary investigation to decide upon the 
desirability of implementing a project, and the 
limits within which it is likely to become 
remunerative. 


2. Planning, preparation of detailed design, and 
Project report together with financial estimates 
of capital expenditure and forecast of annual 
returns. 


b 


3- Acceptance of Project by Government, pre- 
paration of specifications for plant and equip- 
ment. Purchase of the equipment and 
organisation of Project Staff. 


Construction of the Project—leading to its 
commissioning. 


> 


The Power Wing has rendered assistance, when 
required, to various State Governments in one or more 
phases of their projects. Such assistance is rendered 
on receipt of a request. 
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At the commencement of the Five Year Plan, while 
some State Governments had well organised Electri- 
city Departments with adequate staff, several States 
which had not previously constructed and operated 
Electric Power stations, transmission lines etc., started 
building up the organisation required for handling the 
Electric Power Projects which they wished to imple- 
ment. Like the Water Wing, the Power Wing also 
made its services available to all such States, to render 
them such advice and assistance as was needed to 
enable them to expedite the implementation of these 
projects. The Power Wing of the C.W. & P.C. is 
‘closely associated with the planning of electric power 
development particularly in part C States. 


A detailed list of the nature of assistance rendered 
would not only require much space but would not be 
of interest to the general reader. Accordingly, it is 
proposed to refer to some of the important and signi- 
ficant items of assistance rendered by the Power Wing 
to some of the Projects. It will be appreciated that 
among Projects included in the First Five Year Plan, 
in many cases, the planning and investigation of the 
Projects had been in hand for several years before 
1951. Accordingly, it is inevitable that some of the 
items mentioned below refer to dates prior to 1951. 


Preliminary Investigations 

The Power Wing and its predecessors (Central 
Technical Power Board and the Central Electricity 
Commission) carried out preliminary planning of 
Hydro and Thermal Projects for the unified develop- 
ment of the Damodar Valley and for the Bokaro 
Thermal Power Station. Such planning commenced 
in 1945 and continued for two or three years after the 
DVC was organised in 1947 and until they had built 
up their own technical organisation to take over the 
design work relating to these projects. 


Load Survey 

In planning a Project it is necessary to assess the 
pattern and extent of utilisation of power in a region 
to enable decisions to be taken regarding the sizes 
of generating units to be installed, the extent of 
transmission and distribution facilities required and 
the sizes of substations needed for serving the region. 
Accordingly, load surveys were carried out at different 
stages, of the regions to be served by the Damodar 
Valley Corporation, the Chambal, the Hirakud and 
the Bhakra-Nangal Projects. Similarly load surveys 
were carried out in Saurashtra and Hyderabad to 
determine the amount of generating capacity needed 
and the manner in which some of the existing power 
resources could be best utilised in co-ordination with 
new power stations which were undertaken for 
construction. 


Preparation of Projects and Estimates 
In all cases where the Government of India initiate 


a scheme such as DVC, Hirakud, Umtru and Kosi, 
all preliminary planning and preparation of designs 
and Project reports, are undertaken by the C.W. & 
P.C. and they continue to assist these Projects until 
adequate technical organisations are built up to take 
over the execution of these Projects. Similar Project 
reports and estimates were prepared inter alia for the 
electrification of Saurashtra, Port Blair in Andamans, 
8 towns in Vindhya Pradesh, and for the development 
of electric power at Kandla Port in Kutch. 


Preparation of Specifications 

The Power Wing prepared detailed Specifications 
for the electrical plant and equipment required for 
the Bokaro Thermal Station, Tilaiya Hydro-Electric 
Power Station, and 66 and 132 KV transmission lines 
and substations for the DVC, for 2-3000 kW turbo- 
alternators, boiler plant and auxiliary equipment 
and necessary 33 KV lines and substations for the 
Shapur Power Station Project for Saurashtra, Speci- 
fications for generating plant, transmission lines and 
substations for the Hirakud and Umtru Projects, 
for 2-5000 kW turbo-alternator units and boiler 
plant for Indore, 1-5000 kW turbo-alternator set with 
boiler plant at Jaipur and 2-3000 kW sets for Jodhpur. 
Preparation of Specifications for generating plant, 
and designs for transmission lines and substations 
for the Chambal Project are in hand. Also Specifica- 
tions and designs for a power station at Kandla 
comprising 2-3000 kW turbo sets, and at Kotah, 
Bharatpur and Bhilwara each comprising 2-1000 
kW sets are in hand. 


(5) Scrutiny of Projects and technical advice. 

Before a Project is accepted by the Central Govern- 
ment or by the Planning Commission, the Project 
report has to be examined by the Power Wing, and 
suggestions for improvement in the proposals, if any, 
based upon the experience of the engineers of this 
organisation, are forwarded to the Project Authori- 
ties. Such suggestions are then considered by the 
Project Authorities and decisions are taken by them 
regarding the final form of the proposals to be accepted. 
The scrutiny mentioned above is carried out on behalf 
of the Government of India in the Ministry of Irriga- 
tion and Power. 


There are certain types of technical assistance 
rendered, such as, co-ordination between power and 
telecommunication lines to overcome difficulties due 
to inductive interference, and in the formulation of 
tariffs to be adopted by different projects. Among 
cases relating to the latter type may be mentioned 
the participation of the Power Wing in the Tariff 
Advisory Committees for the Bhakra-Nangal and 
Hirakud Projects. 


The Power Wing also assists Project Authorities, 
when requested to do so, in the procurement of plant 
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and equipment required for their Projects. In such 
cases, tenders received for the plant and equipment 
are forwarded to the Power Wing for technical ana- 
lysis and advice and recommendations are made on 
the basis of detailed technical scrutiny. Among the 
major items of procurement carried out are the pur- 
chase of plant and equipment for the Hirakud Project, 
33 KV ring main and for substations for the Delhi 
State Electricity Board, for the Shapur Power Station 
of the Saurashtra Government etc. 


‘Construction 


The Power Wing had organised during the War a 
small body of Erection Engineers for inspection, dis- 
mantling and re-erection of existing Generating 
Plants that needed to be utilised and erected at places 
-other than those at which the plant existed. After 
the termination of the War as several of the project 
authorities did not have on their staff necessary 
‘specialised Erection Engineers required for erecting 
Diesel and Steam Power Plant, services of the erection 
staff of the Power Wing have been made available 
to such project authorities for the erection of a large 
number of diesel and medium-sized steam power 
stations, particularly in cases, where the suppliers of 
plant did not have their own erection establishments 
in the country. These installations of Thermal Power 
Stations were mostly for the purpose of providing 
construction power for River Valley Projects such as 
Damodar Valley, Hirakud and the Bhakra-Nangal 
Project and for the Sindri Fertilizer Project, in other 
-cases for extension of an existing power house such as 
at Indore in Madhya Bharat; also for erection of new 
power stations such as at Nellore, Andaman Islands, 
Cuttack in Orissa, and Jagadhri, Panipat and Feroze- 
pore in the Punjab. During the plan period and for 
projects included in the Five Year Plan, the Power 
Wing have so far completed installations of about 21 
diesel sets of ‘aggregate capacity over 8,000 kW and 
10 steam power plants of aggregate capacity over 
16,000 kW. 


The items referred to in the above paragraphs do not 
-comprise an exhaustive list by any means. They, 
however, coniprise significant items which would give 
the reader an idea of the role of the Power Wing in 
the implementation of Electric Power Projects in the 
Five Year Plan, and the assistance which it is in a 
position to render to State Governments and Project 
Authorities in implementing the Projects under the 
Five Year Plan. 


Pakistan experiments in Artificial Rain 


The Pakistan meteorological department is carrying 
out experiments in artificial rain-making with the 
help of United Nations experts, and useful results 
have already been obtained in this connection in 
the Mardan districts of N.W.F.P. 


ATELIERS DE CONSTRUCTIONS ELECTRIQUES 
DE CHARLEROI (A.C.E.C.) 


Founded towards the end of last century, the 
A.C.E.C. of Belgium at present are to be ranked with 
the most important European concerns engaged in 
the electrical industry as manufacturers of heavy, 
medium and light electrical plant and equipment. 
Their programme particularly includes, in the sphere 
of rotary machines : 


All sizes of electric motors down to miniature 
machines of 2/100 HP and upto ratings of 20,000 
HP at 6 kV. 


Electric traction equipments using direct current 
or alternating current 50 c/s 25 kV. 


Hydrogen-cooled turbo alternators upto 250,000 
kVA for steam turbines and water wheel alternators 
of 150,000 kVA. 


Flameproof motors and equipments such as those 
which are in operation in the oil refinery installations 
in Bombay of the Standard Vacuum Petroleum 
Company. 


A.C.E.C. manufacture all sizes of oil-cooled trans- 
formers from the small single-phase units, common 
to rural electrifications of 5 kVA in circular tanks up 
to the three-phase Shell type transformers of 100,000 
kVA, 220 kV, with magnetic circuit of grain-oriented 
steel. 


Many three-phase power transformers in sizes such 
as 1000, 1500, 2000 and 10,000 kVA supplied to the 
country of India and purchased by the local govern- 
ments of Madras, Mysore and the Punjab, have been 
in successful operation for many years. 


Furthermore, hundreds of ACECLOR non-inflamm- 
able capacitor banks totalling nearly 10,000 kVAR 
are in operation at various points on electricity supply 
systems in India. 


A.C.E.C. manufacture all types of air-break and oil 
circuit-breakers from the smallest low voltage types 
up to the types for 5,000 MVA and 220 KV, valve 
type lightning arresters up to 400 kV and 100,000 
amp., and mercury are rectifiers for heavy traction. 


The manufacture of insulated cables forms an 
important branch of A.C.E.C. activities. The range 
includes for instance telephone cables in all sizes up 
to 1000 pairs, power cables (single or three-phase) for 
voltage upto 25 and 75 kV. 


The department is also carrying out night frost 
survey work at the geophysical centre at Quetta. 
Work on solar radiation and ozone measurement has 
also been undertaken by the department. 


During the current year, intensive geophysical 
work is being undertaken with the help of the 
UNESCO experts. 











Alignment of Irrigation Canals 


River Valley Projects envisage provision of irrigating waters to large 
areas of cultivable land. Therefore the network of irrigation canals form 
an important part of the valley projects. On what principles these Main 
and Branch Canals and the Distributaries are designed form the basic 
features of the following contribution. As the cultivating classes are eager 
sharers of the irrigating waters, such a contribution would prove of great 
value in educating the public in terms of the guiding principles on which 
the alignments of irrigation canals are based. An appreciation of these 
would very much reduce the avoidable controversies at the time of project 


planning. 


Once a project has been found feasible and the site 
of diversion works or a dam or both have been more 
or less determined, the next and the most impor- 
tant question is the location and alignment of the canal 
system. In locating the canals, the aim is to secure 
command of the maximum amount of land subject 
to the limitation of water available, with the 
minimum of cost in construction and future 
maintenance. 


In the case of diversion works which are generally 
found suitable on rivers in the alluvial tract of North- 
ern India and in the deltaic regions of the rivers in 
the Indian Peninsula, a considerable length of main 
canal generally known as diversion canal is an idle 
length as the normal pond level in the river after the 
construction of diversion work, remains still much 
below the level of the surrounding country. It does 
no irrigation on its way until it reaches the highest 
point of the land to be irrigated. The object of the 
diversion canal is therefore only to gain command 
due to the difference in the steep grade of the river 
and gentle grade of the diversion canal. 


If the diversion work is situated high up on the 
river, the length of diversion canal is necessarily more 
and it has to pass through high and difficult lands 
than is the case if the diversion weir is situated lower 
down. The height of diversion works required is how- 
ever more in the latter case and consequently costs 
more. The site of diversion work itself is therefore 
among other things influenced by the alignment and 
cost of Diversion Canal. 


This is not however the case in respect of canals 
taking off directly from the storage works in which 
due to high water levels, i:rigation can start right 
from head of the canal, if the topographical and 
geological features of the area are favourable. 
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Alignment 

Diversion Canal 

The amount and nature of investigations to be 
carried out for a most suitable alignment, depend on 
whether detailed topographical and level surveys 
for the area to be served by the canal system have 
already been carried out and plans to scales of 1”=1 
mile and 4”-6”=1 mile exist or not. 


In the former case, the alignment of the diversion 
canal should be marked on 1”=1 mile plans and then 
transferred to bigger scale plans, starting from the 
upper end of irrigation area. The F.S.I,. and bed 
level are fixed at this point in consideration of the 
area to be commanded lower down. A suitable grade, 
section and balancing depth are also determined. 
With this grade and the balancing depth, the align- 
ment should be marked upwards on the contoured 
level surveys in such a manner that the canal goes 


in balancing depth and gives the shortest length to- 


reach the diversion work as far as possible. Several 
alternative alignments should be examined on the 
plans and their comparative cost, estimates of ex- 
cavation, masonry works, lands etc. worked out in 
the office to decide upon one or two most economical 
and comparable alignments out of the several possible. 
While crossing ridges, the comparative cost of cutting 
through, lining and fluming, tunrelling, detoming 
or otherwise diverting the alignment may have to be 
worked out. 


The best alignment is not necessarily the one which 
goes in balancing depth, has the shortest length or is 
most economical. The security of main canal against 
breaches is the most important consideration. The 
extra cost is of less importance thar the possible loss 
or failure of crops which may occur due to a breach 
in main canal at the time of keen demand. This is 
almost true in the case of arid regions where water is 
used not only for irrigation but for drinking also, 














both by men and animals. Alignment through low 
areas involving high filling for continuous lorg reaches 
or through kallar or other types of treacherous soil 
should therefore be avoided even if it costs more. 
In very undulating tracts, it may be desirable to 
depart from balancing depth and cut through ridges 
and cross over valleys to save long detours. Canal 
length saved also means cusecs saved in losses. This 
aspect has also to be kept in view in finalising the 
alignment. Cross drainages also play an important 
part in favour of or against a particular alignment. 
Important cross drainages must have a suitable and 
economical crossing. Some times the number of cross 
drainagcs car be reduced with advantage by suitably 
shifting the canal alignment. 


Having decided upon one or two best alignments 
the alignment plans should be sent to the field 
engineers to investigate these alignments at site. 


Preliminary Alignments 


On receipt of plans, the field engineer should 
similarly study the plans, layout the alignments on 
the ground and go over the entire area to see that the 
alignments follow the best: ground. He should not 
hesitate to make slight changes in the alignments 
marked in office if there are obvious defects which 
could not be noticed from the plans. There may be a 
long and narrow depression requiring large quantities 
of earth which may not be available nearly or may 
not be suitable for banks and may have to be carried 
from long distances at a considerable cost. A local 
ridge may have intervened which could be avoided. 
The soil may be quite porous thus increasing the 
absorption losses abnormally. It may be passing 
through long rocky reaches, rich lands or gardens 
which need be avoided. It may be cutting through 
costly immovable property erected after the surveys 
were carried out or it may be encroaching on religious 
or historical monuments. There may be several such 
objectionable features which can best be avoided by 
a close local inspection. 


The field engineer should therefore, while investi- 
gating the preliminary alignments, not only go 
along the alignments proposed in the office but 
acquire a good knowledge of the areas around and 
collect the following information with regard to the 
alignments investigated by him, so that suitability 
of the alignment could be judged accurately. 


(1) Groand level at every 500 ft. apart based on 
single levelling. The centre line of the canal 
should be demarcated 3” deep and stout pegs 
fixed at every 1000 ft. apart with R.Ds. marked 


thereon. 


Statement of buildings, huts, graveyards, 
tombs, mosques, temples and all other im- 


— 
No 
— 
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movable property within the probable land 
width of canal or 500 ft. from the centre line of 
canal, whichever is more. 


Statement of X—Drainage works with probable 
high flood levels, flood discharges, catchments, 
nature of foundations as can be ascertained 
without deep exploration. The alignments may 
require slight shifting upstream and down- 
stream to secure stable foundations for large 
structures or to avoid submerged crossings. 


= 


(4) Road crossings and the class of road. 


(5) Railway crossings. These are very costly 
structures and a slight adjustment may some 
time result in reduction of these crossings. 


(6) Nature of land traversed. The costly well and 
garden lands should be avoided as far as possible. 


(7) Trial pits at every 1/2 mile or change of soil 
whichever is less. 


(8) Spring level along the alignment as observed 
from the nearest wells. 


Statement of curves. The shortest length is 
the straightest. If a line of balancing depth is 
followed strictly, the number of curves will be 
extremely large and consequently the length 
will increase. The curves have also the effect 
of scouring and eroding on the convex side and 
silting and shoaling on the concave side. This 
requires constant protection on one side and 
silt clearance on the other side. Sharp curves 
should therefore be strictly avoided and their 
number kept to the minimum. In average soils 
the following radii are considered suitable. 


— 
~ 
oO 

— 


500-1000 cusecs=2 degree curve 
t00k-3000 ,, =t4 ,, sa 
above 3000 ,, =I “a me 


Final Alignment 

With the above-noted field data in hand, there 
should be no difficulty in selecting the best alignment. 
In deciding on the two alternative alignments, it 
should be clearly remembered that command should 
not be sacrificed for a little extra cost, as this will be 
more than repaid by the rapid development of 
irrigation, securing the prosperity of inhabitants. 
The canal should not be considered as a mere com- 
mercial concern. The greatest good of the greatest 
number should be the aim. 


The plans showing the final alignment thus select- 
ed should then be sent back to the field engineer for 
demarcation at site who should observe all the data 
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recorded for preliminary alignments in great detail 
except that double levelling should now be done and 
permanent bench marks fixed at about 5 miles 
intervals and masonry burjis with their reduced 
levels, fixed along the centre line at every rooo ft. 
These burjis enable cross-sections to be observed which 
should be done at every 500 ft. and at closer distance 
if necessary. 


In case detailed level surveys for the area are not 
available, a levelling line of secondary precision 
should be run more or less parallel and near to the 
probable alignment of diversion canal which should 
be ascertained on the basis of spot levels shown on 
old surveys and reconnaissance surveys. Accurate 
bench marks should be established all along the line 
to enable cross levelling to be carried out. The cross- 
section lines should run for a sufficient distance on 
both sides ofthe probable alignment and spaced 2.5 
to 5 miles intervals and even much closer if the country 
is undulating or broken up. 


The level information thus observed should be 
plotted on plans and one or two alignments marked 
thereon. A lot of reconnaissance survey will be nece- 
ssary in this case to enable a fairly good alignment to 
be selected. All further procedure of investigating 
the preliminary alignments and final alignment is the 
same as described above for the areas where detailed 
surveys are available. It may however be pointed 
out that the sure and best alignment can only be 
investigated on the basis of detailed surveys. 


Main Canals and Branches 


The alignment of main canal from the highest 
point of irrigable area lower down depends upon the 
configuration of the country to be served. If it is 
interspersed with natural ridges as is the case in 
alluvial and deltaic areas, the main canal should be 
run on the highest ridge or the watershed in the areas 
to be irrigated. The branch canals and major distri- 
butaries head on the main canal and follow the next 
lower cross ridges. A very few cross drainages are 
intercepted in the case of these canals. 


If however the country slopes in one direction 
only, the main canal should be located along the slope 
of the country and is known as a contour canal. 
Almost all the drainages are intercepted in these areas. 
The branches and major distributaries however follow 
the ridges of the cross spurs while the valleys on either 
side from the irrigation boundary. 


In the alignment of main canals and branches in 
both types of land, the consideration governing the 
alignment of diversion canal and the data to be observ- 
ed apply to them also except that in the case of con- 
tour canals it is not possible to adhere to balancing 


depths and it is often necessary to provide more 
cutting than required for filling in banks to ensure 
safety high in the embankment portions. Instead of 
making long detours round spurs and valleys which 
tend to increase the number of curves and consequently 
the length of canals, it may be found desirable to 
strike a mean and cut through spurs and cross valleys 
at higher levels. 


Detailed surveys are absolutely necessary in their 
case, as without this an efficient irrigation system 
cannot be laid out. 


Distribution System 


The distributary and minor follow the next lower 
ridges. Between every two drainages there is one 
distributary or minor. In aligning these small 
channels, command and not the balancing depth is 
the main consideration. The command over the 
field is worked as below : 


=e 
=0.25 to 0.5 
=$/5000 
—=min. 0.5 


(a) Critical ground R.L. 
(b) Depth over field 
(c) Slope in WC in distance $ 
(2) Working head 

Thus F.S. 
a+b+c+d. 


level required at any point then is 


A tentative alignment and L-section of a channel 
should be worked out, starting from the lower end 
of the area to be irrigated. The alignment plan and 
the L,-section should be sent to the field engineer to 
mark out at site and observe all the data set out for 
main canals within a distance of 250 ft. on either side 
and adjust the alignment where necessary in consider- 
ation of local conditions. It is generally found that 
the case exercised in marking the alignment in office 
enables the best alignment to be located at site with- 
out much difficulty. All alignments are double 
levelled and masonry burjis and bench marks fixed 
along them, to facilitate execution of work later on. 


All Tangent and Apex points along final alignments 
of all channels should have stone burjis and be fixed 
with respect to permanent objects in the locality for 
easy location later on. 





U.S. Loan to Afghanistan for River Valley Projects 
The U.S. Export-Import Bank has recently 
announced authorisation of a loan of $18.5 million 
to the Government of Afghanistan. The loan is to 
assist in financing purchase of U.S. materials, equip- 
ment and services for the Helmand river valley project 
and for the organisation and training of an Afghan 
road maintenance unit. This is the second credit 
which the Bank has sanctioned to assist the Afghan 
Government in carrying out the Helmand project. 
In November, 1949, a loan of $21 million was autho- 
rised to assist in the construction of the Kajakai dam 
and the Arghanbab and the Boghra canal systems. 
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Voith Hydraulic Turbines 


and Accessories for Water Power Plants. 


Turbines during Manufacture in our Works 





ea . 4 
J pa Ps ~ z e . 


Great oe . VOITH 8076 





Come 


One of 3 Kaplan Runners, each 24 ft. dia.. One of 4 Kaplan Runners, each 21 ft. One of the 2 Francis Runners, each 
40000 HP, 31.5 ft. Head, forthe Danube dia. 34800 HP, 39 ft. Head, for the 13 ft. dia. 34500 HP, 107 ft. Head, for 
River JOCHENSTEIN Power Station. Inn River BRAUNAU Power Station. Power Station HIRAKUD I! (India). 


Kaplan, Francis and Impulse Turbines, Storage Pumps, 
Sluice Gates and Weirs, Penstocks & Shut-off Valves, etc. 


Upto now we have delivered and have on order : 
Approx. 16000 Turbines for a total output of approx. 17,500,000 H.P. 


G IMVoith Engineering Works, Heidenheim (Brenz) 
| G. m.D.H., Telograms: Voithwerk Heidenheimbrenz Germany (Wirttemberg) 
Represented in India by : 


PROTOS ENGINEERING COMPANY LTD. 


BOMBAY P.O, BOX 1642 


Branches: CALCUTTA NEW DELHI MADRAS 
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Reyrolle Metal clad Switchboard controlling the 
Pump House Supplies at Mulajore Power Station 
of the Calcutta Electric Supply Corporation Ltd. 


REY ROLLE switcucear 


Agents : 
BURN & CO., LTD. 
CALCUTTA BOMBAY KANPUR NEW DELHI 


THE BOMBAY CO., LTD. 


MADRAS & KARACHI 
































India’s 


Hydro-Electric Resources and Their Assessment 





Given a programme of large scale development of India’s water resources, 
it is but fitting that a thorough survey of the country’s Hydro-electric re- 
sources be undertaken. The author who is associated with this important 
work ha, explained here the past efforts in this respect and the present 
stage of the Survey. The first part of this Survey has already begy, accom- 
plished. It deals with the region covering the west-flowing streams having 
their origin in the Western Ghats. The east-flowing rivers of southern 


India will form the subject of the second part. 


The hazards of unplanned development are obvious 
and need not be stressed. Reviewing hydro-electric 
development in Germany in a recent article in this 
Journal, Prof. A. Rachel* recalls that “Hasty aad 
enthusiastic development would, ‘and sometimes did, 
lead to the erection of hydro-electric stations along 
the slope of a river which did not fully exhaust its 
potential. A thorough preliminary investigation of 
all sources sometimes came too late, and was often 
impeded by the claims of riverain owners and inter- 
State demarcation difficulties”. Hydro-electric engi- 
neers the world over would echo his remarks; yet, 
how many engineers, speaking for their respective 
countries, could add, as Prof. Rachel does, that ‘“‘we 
have learned from these experiences—to plan in an 
international sense; that we have surveyed the 
whole of our territories for its water power resources 
—irrespective of the availability of captital to be 
invested, as far as possible’. The need for an au- 
thentic and detailed assessment of the water power 
resources of this country has long been felt, but in 
the context of planned development, it has become 
imperative. 


The term ‘powe1 potential’, in its widest sense, 
is understood to mean the extent of resources that 
can theoretically be developed. To be of practical 
use, the assessment of power potential should take 
into account, technical feasibilities, engineering di- 
ficulties, priority uses of available water supplies 
and overall economics. It is also important to know 
the extent to which these resources can be regarded 
as firm—i.e., available very nearly all the time. 
Therefore, the conduct of a comprehensive hydro 
electric survey on a country-wide basis, not only 

K. L. Vij, BSc. (Hons), DME. (Hons), 
A.M.L.E. (India), is Superintending Engineer, (Hvdro- 
Electric), Central Water and Power Commission. 
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becomes a very arduous undertaking, but requires, 
for successful completion, considerably more data 
than is now available. 


A beginning has recently been made by the Central 
Water and Power Commission in the assessment of 
the power potential of the country with the help of 
such data as is readily available. It is expected that 
these studies would help to evolve future patterns 
of power generation and transmission in the various 
regions of the country in a rational manner, enable 
choice of schemes for detailed investigations, and 
result in a proper assessment of the hydro-electric 
resources of the entire country. In this article, the 
basic approach to the problem and the results of 
studies made so far are discussed. 


The First Hydro-Electric Survey of India 


It would be of interest to consider first the efforts 
made in this direction so far. In the year 1919, Mr. 
Meares was appointed as Chief Engineer, Hydro- 
Electric Survey by the Government of India, and was 
charged with the responsibility of conducting a 
survey of the Hydro-Electric Resources of India. 
This survey was conducted under the auspices of 
the Government of India for two or three years 
and the results of this work are embodied in the 
Triennial Report, published in 1921, which attempted 
a preliminary forecast of India’s power resources. 
The ‘minimum continuous’ power potential of an 
area which comprises the present territories of India, 
Pakistan and Burma was assessed at 5.582 million 
kilowatts, and the ‘probable maximum develop- 
ment’ indicated as 12.68 million kilowatts. The 
corresponding figures for the present territory of 
India would be about 3.5 million kilowatts and 8.0 
million kilowatts respectively. 


* Indian Journal of Power & River Valley Development, 
Volume III No. 6, 1953. 
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Since 1920, as a consequence of certain reforms, 
the responsibility for the conduct of these surveys 
was transferred to the various States. While some 
amount of detailed investigations may have been con- 
tinued in some States, there is little evidence to indicate 
that the valuable work initiated was continued there- 
after with the same enthusiasm. In certain States 
like Punjab, Madras, Mysore and Travancore all 
available energies and technical man-power were 
diverted on to the important development works 
undertaken. The implementation of these projects 
and investigation of a few others remained their 
main pre-occupation till the present time. In other 
States the survey clearly fell into neglect, and the 
ideals and the objects of the survey were soon lost 
sight of. 


When the position regarding the resources of the 
country began to be reconsidered after the attain- 
ment of Independence in August, 1947, it became 
apparent that there was very little data to enable 
an accurate estimate of the power potential of the 
country. Even selection of schemes for immediate 
detailed investigations had to be done on an ‘ad hoc’ 
basis. It was abundantly clear that the actual power 
potential of the country was very much greater than 
the figures given by Meares in Ig2I, but no more 
than approximate guesses were possible for the exact 
figure. A figure of 40 million kilowatts is sometimes 
referred to as the probable power potential, and it 
has been suggested that not more than 25 million 
kilowatts may be capable of econon.ic development. 
These estimates are, of course, not the result of 
detailed studies and therefore serve a_ limited 
purpose. 


The Problem and the Present Approach to its Solution 


Essentially the problem is simple, in that it re- 
solves itself into an examination of the possibilities 
of utilising ‘‘available water supplies’ at the ‘‘maxi- 
mum possible head’. The problem is rendered diffi- 
cult by the vast scope of the survey, due to the fact 
that ‘‘available water supplies’ are often not too 
readily available or determinable, and the general 
lack of data. Readers of articles and reports on 
the various projects in the country would be familiar 
with references to “catchments as large as Spain’’ 
and river discharges ‘‘equal to that of the Nile at 
its mouth” intended to give a graphic picture of the 
magnitude of that particular undertaking. Consider 
then, the numerous projects under construction and 
under ‘active consideration’ all over the country, 
and that these efforts represent a mere beginning 
in the development of our resources in these river 
valleys, and one can gather an impression of the 
scope of the survey of the total power potential of 
the country—a survey which would remain incom- 
plete till the last available cusec of water has been 


contrived to drop through the last utilisable foot of 
head. Conscious of the magnitude of the undertaking, 
and the limitations under which the work has to be 
commenced, the approach has been “‘to get our teeth 
into the problem’’, so to speak, and do the best that 
could be done under the circumstances. 


Hydro-electric projects in this country, either as 
independent producers of power or as partners in 
unified schemes of development, have to be consider- 
ed on the basis of the extent of regulation of river 
flow that is feasible and can be afforded. The general 
pattern of stream flow during a year is similar all 
over the country, being characterised by a short 
spell of heavy river discharge during the summer, 
followed by a long period of almost negligible flow. 
The streams that drain the central plateau of India 
depend entirely on the summer monsoon, which is 
both brief and intense, the dry season flow reducing 
to a trickle. The dry weather flow of the Himalayan 
rivers is augmented to some extent by melting 
snows, but the ratio between maximum and minimum 
river discharges is still very considerable. Some small 
streams, notably in the southermmost part of the 
country derive some inflows from the winter mon- 
soon as well as the summer monsoon, and this tends 
to even out the enormous variations in river flow to 
that extent. In addition to these large seasonal 
variations during a year, the total yield of the catch- 
ments varies considerably from year to year depend- 
ing on the strength of the monsoon. Consequently 
on Indian rivers characterised by wide variations 
in stream flow between monsoon and non-monsoon 
periods, and between years of good rainfall and lean 
years, it ts the amount of regulation that can be afforded 
which largely determines the power potential. 


In certain cases dam sites, storages and submer- 
gence of lands limit the possible extent of regulation, 
and in many cases considerations of irrigation, flood 
control, etc., may further limit the amcunt of regu- 
lation available for power generation. Thus the 
amount of energy that can be expected to be avail- 
able on a continuous basis may, in many cases, be 
limited by insufficient regulation to a fraction of the 
theoretical limits. In modern hydro-electric prac- 
tice, power potentials can no longer be estimated on 
the basis of minimum free flow of the streams. 
Greater and growing demands for electric power now 
permit larger investments on river regulations, 
thus enabling an extent of utilisation of energy re- 
sources approaching the maximum limit—namely 
the energy corresponding to the average flow of the 
stream—wherever conditions are favourable. 


Against this background, the assessment of power 
potential has been attempted incorporating the vast 
experiences that have been gathered all over the world 
in the field of development of river valleys, parti- 
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cularly in regard to modern construction techniques 
which have opened up possibilities which were in- 
conceivable to the early pioneers in the field. This 
assessment is being made in no ambiguous or vague 
manner but is based on concrete proposals for 
harnessing this power in an economic and rational 
manner, and bearing in mind, requirements of 
irrigation and other priority uses of the available 
waters. 


Unfortunately, no systematic attempts have been 
made in the past to gauge run-offs of various rivers 
at points of importance. For the purpose of these 
studies, therefore, readily available data have been 
collected from a variety of sources and utilised as 
best as could be done. Whereever possible, establish- 
ed co-relation patterns between rainfall and run-off and 
requirements of storage worked out for existing and 
proposed schemes have been carefully considered. 
The assumptions made are considered to be reason- 
able for the purpose of preliminary power potential 
studies, but would have to be reviewed from time to 
time when more accurate rainfall and runoff data 
becomes available. 


Unlike thermal resources which are concentrated 
in a few regions of the country, hydro resources are 
generally evenly distributed all over the country, 
although the cost of development of these resources 
varies from region to region and is controlled by 
entirely different factors. High head water power 
resources constitute the cheapest source of hydro 
power in this country and these are mainly located 
along the high ridge of the Western Ghats from 
Bombay to the Cape, in a restricted area of the 
Eastern Ghat range near the boundary of the States 
of Andhra and Orissa, and near the foot hills of the 
Himalayas. The high head schemes of the Western 
Ghats alone have a probable power potential of five 
million kilowatts at 60 per cent load factor. Low and 
medium head water power resources of considerable 
magnitude are discernible all along the course of main 
rivers draining the Deccan plateau, namely the Tapi, 
the Narmada, the Mahanadi, the Godavari, the 
Krishna and the Cauvery rivers. Their development 
requires construction of huge civil works and can-be 
carried out most economically on the multiple pur- 
pose pattern. However, the extent of development 
of this enormous potential and the value of these 
sources of power, will be governed by considerations 
of irrigation, flood control, navigation etc. The re- 
sources of hydro power along the foot hills of the 
Himalayas are really colossal, the huge potentials 
at Bhakra and Kosi being indicative of the size of 
this vast storehouse of energy. 


The survey of power resources has of necessity to 
be done on a region-wise basis. In the first instance, 
attention has been concentrated on the west flowing 


streams having their origion on the heights of the 
Western Ghats range, and possibilities of develop- 
ment of these rivers form the subject matter of the 
first report prepared by the CW&PC in 1953. 
Growing demands for power and acute shortages 
in recent vears have high-lighted the need for augmen- 
ting generating facilities in the Southern region 
and various schemes are being considered for imple- 
mentation, and it is in this region that planning on 
a regional basis is likely to pay the greatest imme- 
diate dividends. 

According to the programme laid out, it is pro- 
posed that the potentials of the cast flowing rivers 
of Southern India namely the Godavari, the Krishna 
and the Cauvery, with their tributaries, will form 
the subject of the second report and that the other 
rivers draining the central plateau, namely the Tapi, 
the Narmada and the Mahanadi would be considered 
in the third report. Subsequent reports would cover 
the potential of the Ganges basin and the other 
river basins of Upper India. 


Power Potential of the Rivers of the Western 
Ghats—West Flowing Rivers. 


The Western face of the Westein Ghats rises 
steeply from the narrow coastal plains which lie at 
elevations around 100 to 200 feet above sea level to 
heights ranging from 2500 to 8000 feet. Fairly 
sizeable catchments lie at high altitudesin close 
proximity to the narrow coastal plains and the in- 
tense precipitation of the South-west monsoon over 
the ghat regions is drained either by swift mountain 
torrents into the Arabian Sea or by the tributaries 
of the Krishna, the Godavari and Cauvery into the 
Bay of Bengal. 


These streams are gea2rally similar in their 
characteristics, and along their course through rugged 
hill ranges there are several dam and storage sites. 
The west flowing rivers racing down the ghats are of 
little value except as sources of power ; consequently, 
developments on thes? streams will be relatively 
unaffected by considerations of irrigation, flood 
control etc., which sometimes restrict the power 
potential, and the rugged terrain of the region 
abounds in sites for high-head hydro-electric deve- 
lopment. The heaviest precipitation from the south- 
west monsoon occurs in the neighbourhood of the 
dividing range during the summer months. The 
runoff of both the east and west flowing streams can 
be stored in the mountain heights and the waters 
utilised for power generation at the high heads avail- 
able on the western face. The existing Tata schemes 
and the proposed Koyna schenie fall in the category 
of Fast flowing rivers diverted westwards, while the 
Jog, Pallivasal, Sengulam and  Poringalkuthu 


schemes are examples of west flowing streams uti- 
lised along their natural courses. 
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The streams considered in this report lend them- 
selves to high head development, ranging from a 
1000 to 2,500 feet. The catchments are relatively 
small but generally recieve exceptionally intense 
precipitation during the monsoon. Runoff factors 
are fairly high. Even in the case of large projects, 
the quantities of water involved are small compared 
to the requirements of water on similar sized projects 
in other parts of the country. The general topography 
of the valleys permit provision of reserviors of 
ample capacity and in. practically every valley sites 
for construction of economic regulating works are 
available. Submergence of lands is no great problem, 


As a consequence, almost every scheme can be pro- 
vided with liberal regulating storages sufficient to 
balance out irregularities of river flow over long 
periods of time. Since the overall economy is over 
whelmingly assured by the high heads available, 
incremental increases in investments on storages 
can be made wherever necessary. It is therefore 
considered that in cases where reservoirs of ample 
capacity can be provided and operated on a safe yield 
basis the assumption that the average runoff can be 
utilised on a continuous basis is reasonable and is 
not liable to any serious error. Shortages to a small 
extent may occur during freak years of extremely 
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low rainfall. These conditions, however, are expected 
to be of a very rare occurrence, and moreover, when 
systems get inter-connected, local shortages would 
cause less concern, since coincident surpluses in 
certain regions could easily be diverted to the 
regions of short fall. Power potentials of these 
rivers have therefore been estimated on this basis. 


Utilisation of east flowing rivers by diverting the 
yield of the catchments across the dividing range 
and into the Arabian Sea would have to be related 
to the programme of development of the river basins 
in the Deccan and the Eastern States. These possi- 
bilities will therefore be discussed in the context of 
optimum development of the river basins of the east 
flowing rivers which will form the subject of the next 
report. The west flowing streams rising in the high 
lands which are considered in the first report together 
contribute a total potential of nearly 3.7 million 
kilowatts. These are located in the stretch between 
Goa and the Cape. The index map shows the loca- 
tions of the various hydro-electric stations proposed 
and the accompanying table brings out the salient 
features and lists the total power potential fiom 
these schemes. 


Conclusions 


There are reasons to believe that though the 
schemes outlined in the first report may have to be 
modified and improved after detailed site investiga- 
tions, the potential indicated is capable of complete 
utilisation. It is of course realised that before any 
project is considered for execution; hydrological data 
on recognised lines will have to be collected and the 
usual detailed investigations carried out. The power 
potential and generating capacity would then have to 
be accurately determined keeping in view the cha- 
racteristics of the neighbouring stations of the power 
systems into which they would feed. The studies 
made and recorded in this report has already been 
of value since it has revealed several schemes which 
could meet immediate power requirements of this 
region both economically and expeditiously. Power 
from these high head sources is expected to be as 
cheap as hydro electric power can possibly be in this 
country and the average capital outlay required 
would be of the order of Rs. 1200 per kW of. effective 
capacity—a figure which compares favourably even 
with the outlay required for thermal plants. These 
projects lend themselves to effective stage develop- 
ment according to the requirements of the power 
systems in the region. Simultaneous development 
of the Southern portion of an all-India Grid crossing 
Inter-State boundaries could easily carry the bene- 
fit of this cheap souice of power to large areas of 
Bombay, Mysore, Travancore-Cochin, Andhra and 
Hyderabad. These resources are especially valuable 
to the Southern Region which lacks good fuel re- 
sources. A thorough and detailed survey of these 
resources therefore becomes a concern not merely of 
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the engineers of the concerned States but of all those 
interested in the planned development of the country’s 
resources. 


These studies provide sufficient data to form a 
reasonably accurate picture of the probable pattern of 
development which should be undertaken in these 
regions and it should now be possible to prepare a 
comprehensive plan for the future in which the various 
schemes now under consideration could be in- 
vestigated in turn and find a place at the most 
appropriate time. There is no doubt that the work 
conducted so far and presented in the first Hydro- 
Electric Survey Report meets an important need 
for vital data for planning in the region which it 
covers. The work is being extended to the remaining 
areas of the country and it is expected that during 
the course of the coming year the subsequent reports 
on the east flowing and Central Indian rivers would 
would also be completed. 


ERSKINE HEAP & CO. Ltd. 


We supply the type of Switchgear and Motor Control 
Gear required for Power and River Valley projects 
from the Switchgear in the Hydro Electric Station, 
right down to the Switchgear and Motor Control Gear 
in Industries served by the Power scheme. 


For the Hydro Electric Station we supply high 
tension Switchgear up to 11 kV, 250 MVA rupturing 
capacity. For those generating at lower voltages we 
supply 3.3 kV Switchgear of 150, 75, 50 or 25 MVA 
rupturing capacity as the necessity arises. Alter- 
natively for those schemes which generate at low 
tensions, we can supply any type of Switchgear for 
controlling the Alternators, or if generating at direct 
current, Switchboards for controlling the D.C. 
Generators. 


For Sub-Stations or for the Factories served, we 
can supply high or low tension Switchgear and all 
types of electric motor starting and control gear. 


Our Switchgear and Motor Control Gear can be seen 
in Hydro Electric Stations throughout the world, and 
in every type of Industry from Collieries and Textile 
Mills to the smaller industrial concerns. 


Our Sole Representatives, Kilburn & Co. Ltd., 
whose head office is at Calcutta, and who have branch 
offices at Delhi, Bombay, Madras and Kanpur, have 
fully qualified technical Electrical Engineers who 
can not only recommend the correct type of Switch- 
gear and Motor Control Gear to be used, but 
also attend to all enquiries, orders and servicing 
requirements. 


The Head Office of the Company is at Lancashire 
Switchgear Works, Manchester 7, England. 








Power Transmission and CW&PC 


Development of Hydropower implies a large Transmission System. Our 
country is also large in size and mainly rural in character. With large 
hydro-power stations on important rivers as also centralized thermal power 
stations, the country will have to have an inter-connected transmission 
net-work. And with increased rural electrification programmes, this 
net-work will soon become huge and complex. This is then the time to study 
this important aspect of the work, so that the necessary simplification, 
standardisation and economies in design,construction and materials may 
be effected. The Power Wing of the CW &PC has devoted itself to this 
task and the author has explained in this article what is being done. 


Transmission Systems constitute a major item of 
capital expenditure in any Electrification Project. 
An idea of their cost in relation to the total Project 
costs may be had from the following table which 
gives the figures for a few typical Hydro Power 
schemes under execution or active consideration in 


this country : 


Sl. Particulars Bhakra Hira- Chambal Periyar Koyna Kundah 
No. Nangal kud 
in lakhs of Rupees 

1. Civil works 

(allocated 

to power). —- 7.02 7.00 5.60 ) 21.51) 

L 6.41 L 27.34 

2. Generating ( rf 

Plant 9.50 6.22 2.93 } 5.71 ) 
3. Transmission 

System 21.75 6.05 8.47 4.06 5.99 8.10 
4. Cost of 

Transmission 

System as% 

age of total 

cost. 57 31.5 51.5 39 18 22.8 


It will be seen from the above table that the cost 
of ‘Transmission Systems varies approximately from 
about 20°, of the total cost in the case of purely 
Hydro-electric projects like Kundah and Koyna to 
over 50%, in the case of multi-purpose projects like 
Bhakra Nangal and Chambal. As regards Thermal 
Projects, however, the cost of transmission systems 
is generally much less than in the case of Hydro 
Projects in view of the thermal power stations being 
located not far from the load centres. 

An idea of the present status of Power Transmission 
Systems in India may be gathered from the following 
table : 


Sl. Name of Area Population Circuit miles of Trans. 
No. Conntry (sq. miles) (millions) lines of 66 kV and above 
l. India 102,000,000 362 6,000 
S$ Uh 89,000 50 5,200 
3. France 213,000 43 24,000 
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This table shows that the transmission line 
mileage in India is a very small figure indeed for an 
area of over 102 million sq. miles and a population 
of 362 millions. There will no doubt be a substantial 
increase in the total mileage with the completion 
of the several Power projects under the first and 
second Five-Year Plans. 


The programme for the development of several 
Hydro and Thermal Power Schemes all over the 
country implies an extensive growth of the trans- 
mission systems. By rationalising and simplifying 
the design and construction of transmission systems, 
substantial economies can be achieved in respect of 
the capital outlay on the projects and corresponding 
reductions in power costs to the consumers. With 
this end in view, this Commission has done some 
work on the standardisation of transmission and 
distribution system and has already issued the 
following two publications : 


(7) Code of Practice as regards the wind pressures 
and temperature variations for the design of 
overhead power lines. 


(¢7) Code of Practice as regards the factors of 
safety for overhead line conductors. 


Studies on the economics of the alternative types 
of supports—steel tubular poles, wood poles, concrete 
posts, etc. for lines below 66 kV, have been made and 
a publication entitled, “A New Type of Overhead 
Line Supports’ has been issued, laying emphasis on 
the economic aspects of standard R. S$. Joists and 
channels in three stepped sections with bolted or 
welded joints. As regards wood poles, close co-opera- 
tion is being maintained with the Forest Research 
Institute, Dehra Dun, and State Govt. authorities, 
so as to ensure that the available resources of wood 
poles in the various regions are used within econo- 
mical distances by the Electric Supply Authorities 
in the country. 
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ALUMINIUM & A.C.S.R. CONDUCTORS 


PARAMITE RUBBER INSULATED CABLES 


INDIA'S LARGEST CABLE MAKERS ICC 


THE INDIAN CABLE CO.,LTD. ** 


9, HARE STREET, CALCUTTA. WORKS: TATANAGAR. 
Branches: MADRAS . COIMBATORE 


Selling Agents: GILLANDERS ARBUTHNOT & CO., LTD. 
BOMBAY NEW DELHI . KANPUR FDS-25P 
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INDIA (MANUFACTURING) LTD. 
58, Taratolla Road, Garden Reach, Calcutta. % 









A Subsidiary of 
THE GENERAL ELECTRIC CO. OF INDIA LTD. 


Branches at: 


BOMBAY @ MADRAS ¢ KANPUR @ DELHI © BANGALORE 
COIMBATORE @ SECUNDERABAD 


Representing 
THE GENERAL ELECTRIC CO. LTD. 
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Manufactures in India include :— 


CEILING FANS, TABLE FANS, A.C. MOTORS, TRANSFORMERS, HOUSE 
SERVICE METERS, RADIO RECEIVERS, IRONCLAD SWITCHES, ETC. 
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The Commission has recently initiated standar- 
dization work in the field of rural electrification, 
covering secondary transmission lines up to 11 kV. 
The scope of work is for the present confined to tuhbe- 
well projects in Punjab, Pepsu, Uttar Pradesh and 
Bihar. The possible savings by adopting standar- 
dised designs, particularly in rural distribution 
systems, which would mean a direct benefit to the 
vast rural population of the country, need hardly 
be emphasized. 


It is well-known that communication plays a 
vital part in the operation and maintenance of any 
transmission system. The conventional wired tele- 
phony and the power line carrier have their respective 
useful spheres of application. The Commission has 
made a detailed study of a comparatively new facility 
in India, the Radio telephone service for communica- 
tion purposes, and has issued a publication entitled, 
“Radio Telephone Service for Power Systems’’. 


The Commission has been actively associated with 
the Railway Board on the revision of the existing 
Regulation governing the crossings of power lines 
over railway tracks, as issued by the various regional 
Railways. The existing Regulations have been 
rationalised after a careful study of the practices 
obtaining in other countries. The revised Code, duly 
approved by the Railway Board, is expected to be 
issued shortly, and there is no doubt that this will 
ensure a good deal of simplification in the designs of 
all future railway crossings and uniformity throughout 
the country, with some savings in line costs as well. 


One important consideration in the design of high 
voltage transmission lines is the effect of lightning 
disturbances. Until recently, there was no isocer- 
aunic map of the country giving the number of 
thunderstorm-days per year, which serves as_ the 
basic information for the design of lightning-resistant 
lines. At the request of this Commission, such a 
map was prepared by the Indian Meteorological 
Department in 1949, covering the data collected from 
1935 to 1944. This map was included as an enclosure 
to the publication entitled, “A Note on the Design 
of Lightning-Resistant Transmission Lines’ brought 
out by the Commission in 1950. The Isoceraunic 
map has since been revised, based on a 15-year period 
from 1935 to 1950, and copies supplied to all State 
Government Electricity Departments etc. 


Fairly exhaustive studies are being made of the 
available literature on the subject of lightning pro- 
tection of transmission lines, and, based on these 
studies, the above mentioned publication is bieng 
enlarged and amplified. The revised booklet is 
expected to be issued in the course of this year. 


The various State Govt. Electricity Departments 
and other major Utilities have been requested to 


INDIAN JOURNAL OF POWER AND RIVER VALLEY DEVELOPMENT—CW&PC NUMBER 69 


keep detailed records of lightning activity in their 
daily log sheets in the power stations and substations, 
and they have all kindly agreed to collect the requ- 
ired data. The information that will be received 
from time to time will be studied and analvsed with 
a view to assessing the probable number of outages 
or damages to electrical equipment which may result 
from lightning strokes. This will also prove helpful 
in correlating with the thunderstorm statistics of the 
Indian Meteorological Department. 


The Commission is shortly undertaking detailed 
studies and developmental work for reducing the 
safety factors for steel structures, particularly for 
towers for transmission lines. Detailed studies in 
conjunction with the Indian Meteorological Depart- 
ment are also proposed to be taken up shortly with 
a view to reducing the wind pressure reduction factor 
for conductors, which is assumed in the design of 
over-head power lines. 


Mention should also be made of the assistance 
rendered to the Indian Standards Institution in the 
field of standardization of transmission and distribu- 
tion line materials. The officers of this Commission 
have actively participated in the preparation of all 
the relevant standards so far issued by the ISI. In 
this sphere of work, the publications issued by the 
International Electro-technical Commission are 
closely studied so as to line up with international 
technical practices as far as possible. 


It is hoped that this brief review of the activities 
of this Commission in the field of Power ‘Trans- 
mission will enable the readers of this Journal to get 
a broad picture of some of the special items of work 
which have been undertaken with the object of en- 
suring, as far as practicable, simplification, standar- 
dization, and, above all, economies in the design, 
construction and maintenance of transmission 
systems. The routine work of the Commission has 
not been touched upon. 


THE BRITISH STEEL PILING CO., Ltd. 

This Company specialises in the supply of steel 
sheet piling and pile driving plant. Facilities are 
available for the design of foundations and structures 
involving the use of steel sheet piling or steel bearing 
piles, and for the laboratory testing of soils. These 
services are placed at the free disposal of Engineers, 
Architects and Contractors. 

The Company manufactures all types of pile 
driving equipment, including complete standard and 
special plants, McKiernan-Terry Double-acting Ham- 
mers, Single-acting Hammers, Diesel Hammers, Ex- 
tractors, and Winches for operation by steam, diesel, 
petrol or electric power. 

The Company’s head office is situated at Haymarket, 
London, S.W.1. 








River Valley Projects and 
the CW&PC Research Station 


D. V. JOGLEKAR and V. N. NAGARAJA 


- Research is the basis of modern technologi- 
cal progress. It is therefore natural,that river 
valley projects undertaken today or under 
consideration can develop efficiently and 
economically only if the hydraulic problems 
involved in each of them are resolved by 
research. And research in specific problems 
leads to generalisations. India leads the 
world in irrigation engineering research, 
The author of this article who is an out- 
standing authority on the subject here explains 
how research has been helping each project 
at different stages, and how tremendously 
it has been able to effect savings of crores of 








rupees. 
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In the planning and execution of the River Valley 
Projects, designs and investigations play a funda- 
mental part. As these works become more vast and 
more intricate, the designs engineer is sometimes 
called upon to solve problems of unusual nature. 
Inspite of the vast advance made in the analytical 
aspects of various engineering problems, in modern 
engineering practice, model experimentation, struc- 
tural and hydraulic, has come to be recognised as 
an indispensable tool to designs. The problems which 
are usually confronted with are so varied and com- 
plex that routine analyses in modern design prac- 
tice do not give the complete solution. Without 
model experimentation, in such a case, the designs 
engineer cannot avoid going in for higher factors of 
safety. The results are that prototype performance 
remains imperfectly visualised, and no complete 
economy in the projects is realised. With the vast 
project costs running to hundreds of millions of 
rupees, the potentialities of technical and economic 
benefits of aids to design by research in accordance 
with modern engineering practice are by no means 
small. 


In this background is understandable the immense 
role that the Central Water and Power Research 
Station has undertaken in the help needed for the 
design of the various river valley projects under- 
taken by the Central Water and Power Commissnion 
and various State agencies. 


The Central Water & Power Research Station 

By 1947 the ResearchStation hadalready completed 
a long ard arduous career extending over twenty 

D. V. JoGLEKAR, B.E. is Director, C.W.&P.C. 
Research Station, and V.N. Nacaraja, B,E., ts 
Deputy Director of the Station. 
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years and another ten years under the Central 
Government’s management. With the birth of 
National Planning in India towards the exploitation 
of natural resources, the investigations of the immense 
potentialities of the large river valleys came on the 
shoulders of the Central Water and Power Commis- 
sion. It was only proper that research also was or- 
ganised on a scale commensurate with the needs of 
the time, so that the Research Station as an important 
branch of the Commission has come to shoulder the 
responsibilities of investigational research in various 
aspects of the projects. 


Crores of rupees had already been saved for the 
nation by the research conducted at the Research 
Station in the early years concerning various engi- 
neering problems. With the increased activities and 
the consequent specialised branches developed there- 
from, it is only logical to conclude that crores more 
can be saved by an effective and efficient use of the 
organisation. In order to cope up with the work 
that devolved on it, it has been expanded and re- 
organised into eight specialised sections: 


I. River and Canal Hydraulics, 

. Navigation, 

. Concrete and Materials of Construction, 
. Soils and Soil Mechanics, 

. Mathematics, 

. Statistics, 

Physics, and 

. Chemistry. 


to 


wi 4+ Ww 


~ 
~ 


wn 


With this reorganisation, the Station could make 
use of the facilities of tackling all aspects of water 
resources development research, as the only Central 
Organisation of its kind in India. Along with the 
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The Tide.producing Mechanism 


important investigations relating to river 
training and irrigation structures on which the 
Station in the preceding years had made such 
valuable contributions, a comprehensive scheme 
of work in maritime hydraulics and naval 





architecture relating to the development of 
national harbours and tidal waterways in the 
country is under way. Modern hydro-mecha- 
nics and factors concerning high head hydraulic 
structures are already in the process of deve- 
lopment in the Station. Exploration  geo- 
physics, photoelastic methods of stress analysis 
and vibration physics are playing an_ indis- 
pensable role in investigation for projects 





A soil sample being tested for consolida- 
tion with a Consolidation Test Machine. 





Hooghly Port Model looking upstream Calcutta-Cossipore 
reach. Shows bore at Cossipore advancing upstream. 


and structural analysis for dams. Statistical 
analysis of hyarology of the major river catchments 
as well as control of experimental data form an im- 
portant part of the overall investigations. Soil me- 
chaaics and soil chemistry, as well as concrete studies 
form an important branch in the execution of the 
Projects. 


Investigations on River Valley Projects 
As far as the River Valley Project investigations 
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Photo-elastic equipment received from Unesco is 
being set up. 


at Poona are concerned, the problems which need 
attention refer to foundation investigations, experi- 
mental stress analysis of structures, irrigation struc- 
tures including headworks, falls and cross-drainage 
works, high head hydraulic structure, inland naviga- 
tion, investigation of soils and materials of construc- 
tion as well as the hydrology of river basins. In 
particular, for example, they include efficiency of 
high head structures like dams and spillways, cavita- 
tion-free sluices and conduits, prevention of danger- 
ous scours below structures, measures for protection 
against floods and breaches, the designs of irrigation 
structures, sand exclusion from canals, economic 
design of canalfalls and training of rivers so as to 
prevent excessive scouring and shoaling. 


The magnitude of the work involved requires au 
extensive Field Laboratory. About 130 acres of land 
in Khadakvasla have been brought under use with 
arrangements for water supply, measurements, etc., 
for problems involving hydraulic models. 


It will be realised that the problems of great im- 
portance are tackled by coordinated investigations 
of the various branches of the Station. For instance, 
the planning incidental to the design and construc- 
tion of a dam and canal structures may be consider- 
ed. First, the rainfall and runoff data have to be 
analysed statistically for a knowledge of the yield, 
the required spillway capacity, etc. The proper 
profiles for the spillways, conduits, anti-scour pro- 
tections are to be tested. The design of headwork for 
sand exclusion, canal falls, cross-drainage works are 
to be checked and, if necessary, improved. Where 
required, canal navigation or river navigation is to 
be tested. The nature of the site and its suitability 
for any contemplated structure have to be investi- 
gated for rock levels, faults, etc., for the chemical 
nature of the soil in relation to the structural materials 
proposed. 





Flow through the model of Left Channel Spillway of the 
Hirakud Dam Project with maximum reservoir level. 


Thus, for each problem mentioned, many sections 
have to pool their resources to evolve the best and 
the most economical design. There are many other 
problems, for example, volute siphons, which re- 
quire close collaboration between several branches. 


Of the many specific problems pertaining to River 
Valley Projects, those of Mahanadi, Kakrapar, Kosi, 
Vaitarna, are the most important ones that are 
being investigated at the Research Station. Each 
river has its peculiarities, and so each of the problems 
demands individual attention. For example, for the 
Hirakud Project on the Mahanadi, new designs of 
sluices, energy dissipators and the proper heizht of 
coffer dams, etc., were thoroughly investigated and 
recommendations made. For Kakrapar, a satisfac- 
tory weir profile and its alignment were thoroughly 
investigated. For Vaitarna, a novel method of energy 
dissipation by ‘“‘splitters’’ was investigated. The 
elaborate experimental investigations on the Hire- 
bhasagar Volute Siphons have thrown immense light 
on a very complicated and controversial subject. 


Model investigations also made it possible to 
improve the discharging capacity of the canal head 
regulator of the Ghataprabha Left Bank Canal. 


Electric analogy and relaxation methods are being 
applied in the Poona Research Station to solve 
problems of flow in spillway and conduits of the 
above projects and the photo-elastic method for 
stress analysis in these structures. The following is 
a selected list of problems that have been or are being 
studied : 


T. Flood control on the Kosi river in the upper 
reaches. 


2. Equitable distribution of Bhadar river waters 
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between the southern and the northern branches 
that serve Saurashtra and Bombay States 
respectively. 

. Investigations with regard to the Kakrapar 
earth dam and afflux bund at Kakrapar, 
Moticher Dam and the Ukai Dam. 

4. Investigation of spillways and sluiceways of 
Hirakud, Kakrapar, Chambal and Vaitarna 
schemes. 


Ww 


5. Improvements to the engineering properties 
of black cotton soil for using as a construction 
material. 


6. Soil cement as a construction material. 

7. Studies on volute siphons. 

8. Head structure of canals of Gangapur and 
Ghataprabha projects. 


q. Air entrainment studies in steep chutes and 
spillways. 


Savings through Model Investigations 


Problems Solved 


10. 


~ 


Cavitation studies in siphons, sluices, etc. 


11. The determination of stresses by photoelastic 
methods, round the sluice gate gallery and 
sluice gate openings of the Hirakud Dam and 
in the sub-structure of the power house, etc. 


12. Investigation of various project sites such as 
Mahi, Ukai and Kosi by the Geophysical 
method. 


13. Vibration characteristics of various hydraulic 
structures. 


The following statement gives an idea of the sav- 
ings so far effected through model investigations ex- 
clusively on dams, weirs, spillways, canals, etc. It 
will be apparent that such investigations have not 
only saved structures from grave damages but have 
resulted in better structures with many indirect 
benefits too. 





Approximate Annual Capitalised Total 


saving in mainte- maintenance Cost 

capital cost nance cost in (col. 2 

in lakhs of _ cost or lakhs of 1-4) 

Rs, reduction Rs. lakhs Indirect benefit 
in reve- Rs. 
nues in 
lakhs of 
Rs. 








oon 


ll. 


12. 


. Exclusion of sand from right bank canals of the 


Sukkur Barrage by means ofa suitable approach 
channel. 


. Remodelling of the approaches to the Mithrao & 


Khipro branch canal offtakes so as to supply 
sand-free water. 


. Reduction in the proposed length of the Kakrapar 


weir as suggested by the model tests. 


. Reduction in the size of gates from 60’ x40’ to 


60’ 25’ in the Kotah Barrage Project as deter- 
mined by model experiments. 


. Prevention of scour below the central sluices of 


Jobra weir over Mahanadi by modifying the 
apron in accordance with model experiments. 


. Ensuring security of Khodsi weir on Krishna river 


at Karhad by proper aeration of the nappe 
of falling sheet of water. 


- Remodelling of Tansa Dam spillway. 
. Resectioning of weir profile of Sukkur Barrage. 
. Bellmouthing of Ghataprabha canal regulator 


sluices to augment their capacity. 


. Bellmouthing of Hira R. B. Canal sluices to pass 


increased discharge without additional sluices. 
Protection to water collecting system of Surat 
Waterworks by driving a submerged pile line 
as indicated by model. 

Ensuring deep water channel along the Delhi 
Gate Pumping Station on Jumna. 





11,40 100 20,00 31,40 Irrigation would 
have suffered 
& food produc- 


1,00 l 20 1,20 tion would have 

been less 

10 --- --- 10 

30 — — 30 

10 -- — 10 

2 — Te 2 ’ 92 

2 — — 2 

10 — ——s 10 ” »”» 

2 — — 2 

2 — — 2 

10 -—~ — 2 (breakdowns in 
water supply 
prevented) 

10 hat si 10 ” ” 


33.40 crores of direct saving 
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Apart from river valley projects, in other aspects 
of research also, there have been important, direct 
and indirect, savings, as in river training and protec- 
tion afforded to bridges, and reduction and avoi- 
dance of silting in harbours have been effected. 

The long-accumulated experience of the Central 
Water and Power Reseaich Station, its modern 
equipments and trained technical personnel thus 
constitute valuable assets in the implementation of 
the largest single feature of the first Five-Year 
Plan—the River Valley Projects. 


THE CEMENTATION CO. 


In almost every major centre of industrial activity 
in the world is located a branch office, or the office of a 
subsidiary company, of the Cementation Company 
Limited of Doncaster, England, — London, Toronto, 
Lisbon, Johannesburg, Dublin, Paris, Ankara, Bombay 
— the list could be extended still further. 

The reasons for this extraordinary expansion in the 
course of less than forty years is a subject worthy of a 
more detailed examination than could be given here. 
Probably the main reason was that the Company 
impressed those who came in contact with it by its 
ability to combine conventional engineering with what 
was best in the modern technique. An obvious and 
immediate example is the method at present being 
employed by the Company in repairing and strength- 
ening the Tansa Dam, outside of Bombay. 

In the light of modern knowledge of the underlying 
rock foundations as well as the probabilities of floods, 
this dam was considered to be unsafe. The Company 
had previously rejuvenated and imprceved the quality 
of this sixty-two year old masonry structure by its 
fanious cementation process. 

Now the dam is being anchored more firmly to the 
rock foundations by steel cables inserted through holes 
bored from the top of the dam. This system was 
invented by the eminent French engineer, Andre 
Coyne, and the Cementation Company, in association 
with the Patel Engineering Company Limited of 
Bombay, is the first to use this process outside of 
France. Probably more than anything else, it is this 
flair for selecting that which is vital from among the 
the thousands of modern theories and giving it ex- 
pression, which gives the Cementation Company the 
clear mark of distinction. 

Consulting Engineers, Governments, Local Authori- 
ties, even private Commercial Concerns, were quick 
to sense this unusual quality. When the Company 
ceme to a country to carry out a contract, it was 
usually received so enthusiastically that it was 
considered necessary to establish a branch office in 
that country immediately. That, precisely, was the 
history of the Company in India. In October 1931 
it was invited to India by the Tata Hydro-Electric 
Power Supply Co. Ltd. of Bombay to seal the leak- 
ages through the three dams — Walwhan, Shirawta 
and Thokerwadi. On the successful completion of this 


contract in March 1934, the Company’s services were 
so much in demand that it was necessary to establish a 
branch office in Bombay. Since then offices have also 
been opened in Calcutta and Madras. 

From its inception in 1918 (when it was known as 
the Francois Cementation Co.) the Company developed 
the process known as cementation on a large scale. 
And the vast growth of the coal-mining industry in 
Yorkshire, where the Company has its headquarters, 
is due largely to the ability of the Company to sink 
deep shafts through heavily watered sandstone by 
using this cementation process where all other 
attempts had failed. During those early years, and up 
to the present, the Company has brought the cement- 
ation process to a fine art. It has used it for many 
purposes—to seal leakages through and underneath 
masonry dams and other water-retaining structures, 
to extinguish underground fires, to consolidate weak 
foundations and to stabilize soils. Those are but a 
few of the more conservative and best known uses it 
has been put to. 

On the more dramatic level the Company has 
been called in to work on the foundations of the Lean- 
ing Tower of Pisa and to strengthen the columns of 
St. Paul’s Cathedral in London. Both jobs have been 
brilliantly executed as witness the fact that St. Paul’s 
withstood the blast of high-explosive bombs during the 
last war. 

Scarcely less important than cementation is the 
Company’s interest in piling. It has developed and 
patented its own system of piling—bored piling— 
which has the advantage of being practically silent in 
operation, causes no vibration, and demands not more 
than eight feet headroom. It is now extensively 
employed in the building of foundations, being 
particularly good in clay soils. The magnificent 
Stanvac Office building in Bombay is built on piles 
bored by the Company by this special process. Al- 
together, there are 248 piles in this building and loads 
on some of the columns are in excess of 500 tons. 

An associated company, Messrs. John Thom Ltd. 
of Manchester has over seventy-five years experience 
of drilling—the provision of boreholes for water supply 
has always been a feature of its work. This company, 
too, has operated far from its home base. 

But extensive as all these activities are, the Cemen- 
tation Company goes still further: it is engaged in the 
construcrion of large and important hydro-electric 
schemes, tunnels for water supply and silos for the 
storage of material (The Sindri Silo with a capacity 
to store 90,000 tons, built by the Company for the 
yovernment of India, is the largest fertilizer storage 
building in Asia). In addition, the Cementation 
Company is the largest firm of shaft-sinking contrac- 
tors in the world and at the presenttime is engaged in 
the sinking of over thirty shafts up to 4,000 feet deep. 

The expansion and success of the Cementation 
Company is in itself a tribute to the intelligence and 
foresight of its founders and directors. 








cleaning ditches up to 6 feet in width and 27 
inches deep isa ONE MAN OPERATION. 
Patented floating hitch bar determines width 
of ditch, the depth by mechanical or hydraulic 
control. Amazingly low power requirements 
due to scientific moldboard design. Can 


EVERSMAN MFG. co. DENVER 4, COLORADO 





AUTOMATIC LAND LEVELER 
AND HYDRAULIC SCRAPER 





With the new Eversman Ditcher digging or 

















Eversman precision smoothed automatically leveled fields save water, 
lower production costs and SUBSTANTIALLY INCREASE crop yields 
on irrigated fields. Only Eversman patented crank axle takes off the 
high places and fills inthe lew ones automatically producing a firm 
well packed seed bed as the machine moves along. The Eversman 
doubles as an efficient dirt mover or scraper for filling pot holes, 
healing gullies, and producing the proper grade on fields for efficient 
farming. 


Announcing New Eversman Hydraulic Models 9H & 12H 


Six Models...9H, 12H, 289, and 489 with Hydraulic Controls...9PL 
and 12PL with Mechanical Controls. Springtooth attachment 
available. 

Write for FREE booklet. 





MODERN, RUBBER TIRED 
FLOATING HITCH DITCHER 













be transported at highway speeds behind 
truck or tractor. Available with 15” or 
16” wheels. Pan Breaker attachment 
available. 


Now 3 Models available forall standard 


farm tractors including 3 point suspen- 
sion system. Write for FREE booklet. 


Dept. L-167, Curtis & Fifth 








“SPEEDIA” 
“NON-TILT” Tilting-Drum type 
Loader-Fed type 


Synchronized loading, mixing 
and discharging: Fast double- 
mixing action and s) y 
discharge. Capacity 10/7 or 
14/10 cubic feet. 


7/S or 10,7 cubic feet. 


ESTABLISHED 1892 


CALCUTTA 








Quick-mix blades; sealed 
roller bearings ; geared tilting; 
roller chain drive. Capacity 


For particulars apply to: 





PARKER Potable 
CRUSHING OUTFIT 


You won’t beat Parker Outfits either for crushing 
‘ability, or portability. Whenever there is a need for. 
a crushing plant that you can-move about freely and 
which will prove dependable at all times .... the 
PARKER range will almost certainly offer the 
perfect choice. A very wide range of crushers and 
capacities are available. Full details will be sent 
upon application. 





HEATLY & GRESHAM 


INCORPORATED IN ENGLAND 


LIMITED 





BOMBAY MADRAS NEW DELHI 
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Portable Aircompressors, Petrol and 
diese! driven, type NT, MK, FR4V & HR4V 
4 sizes ranging from 60 to 250 c.f.m. 


‘Aircooled Compresso: type PE, KE, & KT, 
for maximum 200 
ibs. pressure. 
Electric or petrol 
driven, upto 

7.5 h. p. 
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Watercooled Compressor 
type AR, double- 
acting, two-stage, 
for extra-heavy 
duty and un- 
equalled economy. 
6 sizes, ranging 
from 330 to 3220 
c. f.m. Working 
pressure up to 
225 Ibs. 





Air Compressors type CR, CT & NT, 
water and air - 
cooled; favour- 
able prices, low 
running and 
maintenance costs. 
Capacity 35 to 
320 c.f. m. 
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Pneumatic Grinders and Polishers, type 
RS. TS and LSR, complete range, light, 
powerful: and efficient. Upto 8” wheel. 


Chippers and Rivetters. Powerful tools for 
steel, cast iron and light metal works. 


EVEREST 
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Wagon Drills type 
BVB, combining fast 
drilling with manou- 
vreability, suitable 
for Coromant 
detachable rock-bits. 


Sinker Drills, 38 & 48 
Ibs. weight, fast and 
reliable, built for drill- 
ing with tungsten 
carbide drill steels. 
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Pusher-mounted jack- 
hammers RH class. 
A top ranking tool for 
tunnelling and mining. 
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0. Box 627, MADRAS 

Box 254 NEW pEL Breakers and 
’ © aay. ‘ pick-hammers of 
BO Stockists> ur and Bhilwaré- _ various sizes from 

‘ . 1 : \naot*: > . 
suppl? Corpora Nagpur, Maharani Road, 16 to 77 Ibs. weight. 
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Z Sandvik Coromant tungsten 
carbide tipped Swedish drill 
steels, unbeatable in perfor- 


mance throughout the world. 


ools for 





b 
Metal Drills, Screwdrivers, Nut Runners 


and Tappers, constitute a range of tools from 
the smallest sizes up to drills for 4” diameter. 
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Artist’s impression of 
Durgapur Barrage 
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DAM 
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DURGAPUR 
BARRAGE 


The Damodar Valley Project, financed by the Governments 
of West Bengal, Bihar and India, is to control the flood 
waters of the Damodar by a series of dams across the river 
and its principal tributaries, so as immediately to (1) pre- 
vent floods in Lower Bengal, (2) produce hydro-electric 
power valued at Rs. 4.18 crores per annum, (3) irrigate 
perennially over one million acres of land through 1500 
miles of canals to be fed by the Durgapur barrage and 
(4) provide 83 miles of a navigable canal joining Calcutta 
to Raniganj Coalfields. 


Of the 7 multipurpose dams projected, 4 are included in 
the first Phase of the Scheme-Tilaiya, completed in 1953 ; 
Konar, nearing completion; Maithon and Panchet Hill, to 
be completed within the next two years or so. The 
Durgapur barrage with its canals and distributaries will 
also be ready by that time. 


To even out the seasonal fluctuations of “hydel” power 
a thermal Power Station utilising low grade coal has been 
constructed at Bokaro. It has been supplying electricity 
to various towns and industries in Bengal and Bihar since 
early last year. 


The Damodar Valley Project will prevent floods, produce 
power and promote agriculture and industry to 


build bel Zz J 


Issued in public interest by the Government of West Bengal 
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f 
The dream comes true... 





Navigable Cana 


I 











A Water Transport Pilot Project 


Here is a brief review of the progress of work of the 
Water Transport on the Upper Ganga river being conducted by the Central 
Water & Power Commission in cooperation with the E.C.A.F.E. 
The author is one of the principal officers incharge of the Project and his 
review will be read with interest by all concerned with water transport. It 
is becoming more and more evident that we are not making full use of our 
rivers for inland transport, and whatever little is being done is extremely 
antiquated and inefficient. The Pilot Project will go along way in opening 
a new chapter in this directiom. So that Inland Navigation will fast become 


an important part of our transport system. 


On the Ganga River water transport by large 
mechanically propelled vessels in the present day 
ceases at Patna. Irregular services by small feeder 
steamers also exist a further 100 miles up to Buxar 
on the Ganga River, and go miles up the Ghagra 
River as far as Barhaj. It is well known that in the 
past large steamers plied as far as Garhmukteshwar 
on the Ganga, Agra on the Yamuna and Ayodhya 
on the Ghagra Rivers. The reasons for this decline 
are also well known, which are mainly due to the 
advent of the railways, and the almost simultaneous 
large withdrawals of water from the rivers for irri- 
gation purposes. 


While the latter condition is peculiar to India, 
the set-back to water transport effected by the 
introduction of the Railways, was not confined to 
India alone, but was almost universal. The western 
countries, however, were quick to realise the latent 
advartages and took early steps to rehabilitate and 
develop water transport, even after the railways 
secured firm footing. In this respect, Europe was 
even much further ahead than the U.S.A. where the 
revival can really be dated as recent as World War 
I, and that too under compelling transport 
circumstances. 


Unfortunately, in India, this revival was not taken 
up in time and has been long overdue. In the post- 
independence period, however, and in particular, 
since 1949, the policy has been reorientated, and 
greater attention is being devoted to the develop- 
ment of water transport. A further and timely im- 
petus was provided, not only to India, but to the 
whole of the S. E. Asian Region, when in 1951, 


P. Basu, MIN.AMInst. T., AINA, belongs to the 
Central Water and Power Commission. 


for the Upper Ganga River 


P. BASU 





Pilot Project in 





AUTHOR 
the ECAFE and TAA agencies of the United 
Natious, organised the I.W.T. Experts Group 
from Asia and the Far East to study the World’s 


Water Transport Systems at first hand. 


With a view to assessing the possibilities of ex- 
tending water transport beyond the existing limits, 
the Central Water & Power Commission has been 
carrying out surveys of the rivers of the Ganga 
system. As a result of these surveys, a list of priori- 
ties for development has been drawn up, which is 
headed by the Ganga River in the reach above Buxar 
as far as Allahabad (a distance of 232 miles). On the 
request of the Government in October 1952, the 
United Nations TAA deputed an IWT expert— 
Mr. J. J. Surie of Holland, who inspected the Ganga 
and Ghagra Rivers and recommended their develop- 
ment. It has now been decided to run a Pilot Pro- 
ject of modern shallow-draught tugs and barges on 
the Ganga River between Patna and Allahabad (332 
miles). The Project will be sponsored by the 
Ministry of Transport and preparations for it have 
been commenceca. 


A Pilot Project is the fore-runner of regular 
operations, by means of which full scale tests of 
technical and economic features are possible for 
adjustments to be made, if any, in the regular craft 
and operations in the light of experience gained. The 
idea is not new. As recently as the present post-war 
period, when France was embarking on its huge 
navigation-cum-hydro-electric. | Dongere-Mondragon 
Project on the Rhone River, it was for considera- 
tion if the locks should be provided for the large 
paddle steamers or cater exclusively for screw tugs. 
The reduction in the width of the locks and the con- 
sequent economy possible in the latter case is evident. 
This would mean the restriction, for all time to come, 
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of the paddlers to the lower reaches of the Rhone 
below the lock diversion, and their replacement by 
screw vessels on the upper reaches, the efficacy of 
which the ship-owning community were not to be 
easily convinced. ‘Only seeing is believing’’ it is 
said, and ‘‘One test is worth a thousand opinions’. 
The project authorities went to the extent of spe- 
cially designing, constructing and running a large 
2,200 H. P. Diesel engined screw tug—the “Fredrich 
Mistral’’—at considerable expense to demonstrate 
the feasibility of the scheme. It need hardly be 
added that the ‘‘considerable expense’ on the de- 
monstration has turned out to be an insignificant 
part of the economy effected on the Project as a 
whole. 


The Government-owned Federal Barge Line of the 
U.S.A. may indeed be called a large Pilot Project. 
It was inaugurated in 1918 for the main purpose of 
pioneering work of development of new waterways, 
on which commercial interests are shy of risking 
their craft and capital. It also engages in experi- 
ments of varied nature on exsting waterways, with 
a view to improving efficiency, such as furthering the 
development of less-than-barge load traffic and the 
system of joint rail barge rates. The services rendered 
by the Line to the community is inestimable. The 
year 1951 was the first since its inception, that the 
Line closed its balance sheet on the positive side. 
This is mentioned not to speak against it, but in 
praise of it and its sponsors. The one remarkable 
thing it achieves, is the breaking of that vicious 
circle—transport waiting for trade, and trade wait- 
ing for transport—and has shown the possibility of 
creating-traffic by providing the means for its trans- 
port. 


The foregoing helps to give somewhat of the back- 
ground under which our Pilot Project is being em- 
barked upon. To this has to be added a particular 
reference to the need of our own country. The greater 
majority of our craft are old. The next decade will 
perforce see a major replacement programme. Me- 
thods of operation also may have to undergo a change 
in keeping with advancements made in other 
countries.” These necessitate a study to decide the 
prototype or prototypes of craft that are best suited 
to our needs and to be adopted for the new construc- 
tions. The Pilot Project will afford this practical 
study. 


In the execution of the Project, it has to be borne 
in mind that there are always two ways of develop- 
ing a waterways transport system, viz : 


1. By making the craft suitable to the waterway, 


2. By making the waterways suitable to the 


craft. 


In our present state of economy, the first 
named is the obvious course open to us. Modern 
advancement in Naval Architecture further helps 
us in this course. The existing steam-engined paddle- 
driven feeder vessels operating for short distances 
above Patna were designed in the last century and 
are proving outdated and uneconomical. Large boi- 
lers combined with heavy steam driven machinery 
and paddles occupying much space, do not form the 
best match for small shallow-draught craft. Screw 
propeller design has advanced to absorb higher re- 
volutions from high speed diesel engines, thus con- 
siderably reducing weight and space for machinery. 
Light alluminium alloys developed have helped to 
reduce weight of superstructures and equipment. 
Screws operating in tunnelled sterns have further 
enabled reduction in draught. All of these latest 
refinements have culminated in that last word in 
river tug design—the “URI” type, of Swiss owners, 
and operating on the Rhine River. The tugs have a 
Horse-power of 4,000 on a draught of only 4’-9”. 


On a “miniature’’ scale compared to this, the 
lessons of these modern tugs will be applied to the 
proposed tugs of our Pilot Project which are recom- 
mended to be powered by Diesel Engines of 250 H.P. 
on a draught of 2}’. The tugs will be operated in 
conjunction with dumb barges, and from a study of 
the nature of the channeis, it is decided that the 
maximum size of a single unit will comprise 4 100 
ton barges i.e. 400 tons. The barges will be loaded 
to the maximum of about 4} feet draught during the 
high water period, down to 3 feet in the low water 
season. It is further envisaged that navigation will 
cease for about the last two months (April-June) 
of the low water season, when available depths are 
insufficient. This is not to be considered too severe a 
restriction, when it is recalled that navigation on 
rivers of Europe and U.S.A. are subjected to cessa- 
tions due to other causes, as being ice-bound, fogs, 
etc. The Danube river is ice-bound on an average of 
60 days in the year and has been known to extend 
upto roo days. 


It has to be pointed out that the design of the 
craft is not an end in itself towards maximum effi- 
ciency. The method of operation, i.e. the system of 
towage is an important factor contributing to this. 
Various methods are in use particularly suited to 
the waterway, viz: 


(1) As adopted in Indian (Pakistan & Burma) 
waters, that of towing the barges abreast of 
the tug. 


(2) As on European rivers, that of towing the 
barges astern, and 


(3) The system of push towing as in the U.S.A. 


r 
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i.e. pushing a row of barges placed ahead of 
the tug. 





An idea of the proposed push tow unit 


Stern view of a pusher tug 


Scant data of the relative efficiencies of the three 
methods have been available in the past, and it was 
the United Nations I.WT. Group from Asia and the 
Far East, who in 1951 reported qualitatively on 
the efficiency of the American method over that of 


our own. The Joint Steamer Cos. have since early 





last year in East Pakistan carried out a series of 
comprehensive full scale towing trials, which have 
proved that a saving of as much as 50% and 20% in 
power is possible by the push tow and pull tow 
methods respectively, in comparison to our own 
system of towing abreast. 


It does not however follow that the first in the 
list of efficiency is universally applicable to all 
waterways. Peculiarities and local conditions have to 
be considered, and as in the case of the Rhone River, 
theory will have to be proved in practice. While, 
therefore, our Pilot Project will primarily be intend- 
ed for push towing, provision will also be made for 
the other methods in the experiments. 


Conclusion 
The proposed Pilot Project will mark an impor- 
tant mile-stone in the advancement of Inland Water 
Transport in the country, in particula: for the shal- 
lower draught reaches. The lessons of the Project 
will be valuable in showing the way to development 
of similar shallow reaches in other rivers, of which 

there are several in the country. 


KAMANI ENGINEERING CORPN. LTD. 


Manufacturers of: High ‘Tension ‘Transmission 

Line Towers and other fabricated steel structurals ; 
copper and cadmium conductors; house service 
meters, etc. Importers of all kinds of heavy and 
light, electrical-mechanical and agricultural machinery 
and equipment. 
Representing : DEMAG, Germany: for Mechanical 
Equipment for Mining, Quarrying and Deep-well 
Drilling ; Air Compressors ; Pneumatic Tools ; Blast 
Furnace Plants; Equipment for Power Stations ; 
Portable Cranes and Excavators; Electric Hoists and 
Suspension Cranes ; 

DORTMUNDER UNION, Germany ; for Hydraulic 
Engineering Structures like Penstocks, Sluice Gates, 
etc. 

J. POHLIG, Germany : for aerial ropeways, cable- 

ways, etc. 

BOPP & REUTHER’S, Germany : 
and other valves, meters, etc. 
FIAT, Italy : for heavy tractors, bulldozers, etc. 

NIPPON GAISHIKAISHA Ltd., Japan: For 

Insulators, H.T. & L.T. 

FURUKAWA, Japan: For Electric Cables, Con- 

ductors, ACSR, etc. 

MITSUBISHI, Japan: For Steam Boilers, Water 

and Steam Turbines, etc. 

RALPH M. PARSONS & CO., U.S.A. : 

wells and other big Projects. 

The Head Office of the Company is situated at 
‘‘Kamani Chambers’’, 32 Nicol Road, Ballard Estate, 
Bombay, with branches in all important towns 
in India. 


For Hydraulic 


For Tube- 








Rural Electrification in India 


P. V. S. AYYAR 





One of the major incentives to largescale power generation in India ts 
the prospect of rural electrification in a measurable period of time. How 
far that is possible? At what pace? How will it be financed, knowing 
as we do that rural electrification would need huge capital but would not 
be able to be self-supporting for a long time? What will be the tariff policy? 
These and varied questions are already in the public mind. A brief 


discussion of these by the author in the following article will be read with 


great interest by both the engineers and publicmen. 


A country like India with over 80% of its population 
living in rural areas, largely dependent on an agri- 
cultural economy earning hardly enough for their 
sustenance and with no wealth producing occupations 
to engage themselves during spare hours and off- 
seasons, with canal irrigation denied largely by nature 
and to some extent by man, to nearly 75 to 80% of 
culturable lands, with an uncertain and at times un- 
seasonal rainfall, has to find alternate ways and means 
for solving the problem of decent living. 


Every effort to this end has naturally to be directed 
in two channels, one towards an improvement in 
agricultural efficiency and the other towards 
production of industrial and consumer goods. It has 
been considered that the availability in abundance of 
cheap electric power is an essential prerequisite for 
achieving success in these directions and the per 
capita consumption of electricity has rightly come to 
be regarded as the yard-stick for a proper assessment 
of the country’s prosperity. 


A country cannot ignore also the social aspects in 
the life of its communities, because an improvement 
in agriculture and industry is only a means to an 
end. The gap existing between the amenities of the 
tural population and the urban citizen with modern 
sanitation; running water, the electric light and fans, 
radio, etc., and several gadgets to relieve the day-to- 
day drudgery, has to be narrowed down, if the glamour 
of a city life has to lose some of its so called advan- 
tages. Throughout the world, it has been recognised 
that this lack of amenities in rural areas has been one 
of the primary contributing factors for this drift of 
its population to towns and cities even from places 
possessing gainful employment opportunities, what- 
ever other advantages a rural life with its simple 
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living and comfort may have in the eyes of correct 
thinkers. A practical solution to this will be possible, 
only when electricity can be made available in the 
countryside too, at rates which the rural population 
can afford to pay. The speed with which rural elec- 
trification extends will, therefore, rightly determine the 
rate of progress in the standards of life of a nation. 


It was due to nothing but an appreciation of the 
above facts that a country like Fire, largely depen- 
dent upon farming, decided as long ago as 1943, to 
prepare a plan to extend supply to all the farms, 
including isolated ones, in a period of 10 years and 
take steps to establish a number of small factories to 
give employment to many who would otherwise have 
had to leave their homes to find work in the towns 
and cities, and to extend the several amenities for 
community life in places where none existed before. 


History and present Accomplishments 

Rural electrification in India, it is understood, com- 
menced in the State of Mysore about the year 1929, 
27 years after the hydro electric generating station 
at Sivasamudram was established, during which long 
period of time supply was made available only to the 
Kolar goldfields and the bigger towns of Mysore, 
Bangalore and similar ones. However, nearly 650 
villages and 5,600 irrigation pumping sets within its 
total area of 26,000 sq. miles electric supply with power 
drawn from the State’s Hydro electric grid has been 
made available to-day. The Madras State followed 
Mysore about the year 1931, when electricity to the 
outlying villages of Coimbatore town was arrranged 
soon after the town got supply from the Pykara hydro 
system primarily for the major industries in that area 
and for distribution within the municipal area for 
domestic and industrial puroses. It is understood that 
about 2,500 villages and 21,000 irrigation pumping 
sets have now a supply of electricity in this State. 


Uttar Pradesh was the next to come into the field. 
With the exploitation of the canal falls at various 
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On the frontiers of human knowledge 


Now the Engineer, advancing with the 
Scientist, finds himself on the very fronti- 
ers of human knowledge. 

From there he sees with awe the vast 
potentialities, for good or evil, of atomic 
energy. Already he is striving with the 
Scientist to harness it for the benefit of 
mankind 

At the first atomic electric generat- 
ing station, now 
under construc- 
tionat Calder Hall 





in Cumberland, England the turbo-alter- 
nators will be driven by steam, generated— 
by means of a nuclear reactor in plant 
jointly designed by Babcock & Wilcox and 
the Department of Atomic Energy; and 
manufactured by Babcock & Wilcox, 
Calder Hall, marking the first significant 
contribution of atomic energy to Britain’s 
electrical power supply is the forerunner of 
much larger developments which, by con- 
serving conventional fuel resources, will be 
of vital economic importance to the world. 


BABCOCK 


STEAM-RAISING PLANT 
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intervals over a length of 164 miles in the western 
parts of the State known as the Ganga Grid Scheme, 
which was built in stages from 1930 to 1938, supple- 
mented by a steam station at Chandausi to meet the 
demand during periods of canal closures or low 
discharges, a network of lines primarily for supply to 
tube wells and river pumping stations came to be 
established under Government auspices. By extend- 
ing electricity to the villages in the vicinity of the 
power installations serving the pumping plants, rural 
electrification made a beginning in this State. There 
are, at present, over 3,500 tube wells and 450 villages 
getting supply. Wherever possible, only some of the 
small scale processing industries for food and 
commercial crops used power, as the rural areas had 
not begun to fully appreciate the importance and 
value of electric power. 


With the completion of the Pallivasal Project in 
1940, the State of Travancore-Cochin.came into the 
picture and the supply to villages commenced after 
the needs of the urban areas were partly satisfied. 
Nearly 600 villages are understood to have supply 
now ard about 75% of these have been electrified 
only during the last three years. Electricity has been 
used in this State to a great extent for the purpose of 
dewatering of low-lying areas situated close to the sea 
and containing large deposits of fertilizing silt. The 
demand for power from these sources is for pumping 
out large quantities of sea-cum-rain water at heads 
not exceeding 10 feet, originally done by means of 
oil engines with Archimedian screw type pumps, for 
a short period after the south-west monsoon. Electric 
drive was not only more economical than the oil 
engine, but it enabled larger areas being reclaimed. 


Rural electrification, to some extent, had beer 
carried out in the State of Punjab and Baroda also. 


If it is accepted that rural areas are those which 
come under a population cange of a few to 10,000 
peisons, the extent of the present accomplishments 
will be apparent from the following figures : 


Number of villages in India 559,066 
Number electrified 4,500 
Percentage of villages electrified 0.8 


At the rate of progress achieved since 1951 some 
2°), of the rural area only will get supply by the erd 
of the second Five Year Plan and if say 40% of the 
number of villages in the country are to be electrified, 
the process will, as one couid easily imagine, take a 
very long time. 


Even in the Madras State, with its comparatively 
large number of villages with electricity i.e., very 
nearly 60°/, of the total number electrified in India, 
the progress attained indicates that only 7% of the 
villages have power. The fact is that nearly 99% of 
the country as a whole has no supply. The per capita 


annual consumption of electricity in the rural areas 
only does not perhaps exceed I to 2 kWh and bears 
no comparison with the figures of other advanced 
countries, though no doubt there are various factors 
which militate against such comparison, and it would 
be misleading to do so. 


Rural Electrification Receiving Greater Importance 


After the termination of the Second World War, 
the advent of independence and after the setback 
the progress of rural electrification faced during the 
War years, it has come to be considered as an import- 
ant adjunct of all power plans. These, however, do: 
not appear to take us very far, if it is realised that not 
more than 1,500 villages will receive supply every 
year during the next 5 years if at all the finances 
required to carry out the work as planned can be 
found. The country, no doubt, had problems of a more 
important character in the field of power supply to 
attend to and shortages of power, technical personnel, 
raw materials and equipment have retarded progress. 
With the vastly improved prospects in regard to these 
matters the problem relating to rural electrification 
could be handled now in a more favourable 
atmosphere. 


Minister’s Budget Speech in Lok Sabha 


It may be recalled that the Union Minister of 
Irrigation and Power, Shri Gulzari Lal Nanda, fully 
appreciating the importance of rural electrification 
and indicating the interest of the Government of 
India, considered it necessary to make a statement 
in Lok Sabha when introducing the budget of the 
Ministry for 1954-55, in the following words.— 


“Extension of power to rural areas has been 
engaging the attention of the Planning Commission 
and the Ministry. Recently a letter has been sent 
to the State Governments in which loan assistance 
has been offered to the States to enable them to 
extend supply of power to community project 
areas where existing schemes and local resources 
could be utilised in connection with development 
programmes for increasing employment in small 
towns and rural areas’’. 


This can be understood to give an idea of the shape 
of things to come and what the Second Five Year 
Plan has in store for the country. 


Plans of State Governments 


An idea of the present plans of some of the State 
Governments should be illuminative to the reader 
of this article. The Madras State is understood to be 
planning to spend at the rate of Rs 2 crores per year 
and give supply to about 250 villages and 2,000 
irrigation pumps a year. An idea of the demand can 
be had if one is told that the actual number of appli- 
cations for pumping in this State awaiting supply 
is as many as 40,000 and these localities have no 
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canal irrigation to assist the cultivator. The Mysore 
State have plans to extend supply to nearly 60 villages 
and give supply to 1,000 pumps per year. At the end 
of the Five Year Plan period, the State hopes that 
supply would be available in all the villages above 
the 1,000 population category. Bombay has plans to 
electrify about 250 villages in all and give supply to 
a large number of pumping installations during this 
period at an estimated total cost of 2 crores of rupees. 
Since independence, it has established a number of 
nursery power stations with Diesel sets in a number 
of small towns. The Travancore-Cochin State at the 
end of the 5 Year Plan expects to have 950 villages 
on the mains. Uttar Pradesh will be adding nearly 
2,000 tube wells in the next few years, financed large- 
ly by the T.C.A. funds and supply to about 250 
villages is contemplated. Bihar is intending to provide 
supply to about 300 tube wells in the North Bihar 
area and set up a large number of stations in various 
places. Madhya Pradesh intends to give supply to 
about 160 villages in the current Five Year Plan 
period and about 220 in the next Five Year Plan, 
involving a total outlay of about Rs. 2.50 crores. 
West Bengal, Punjab and other States have all plans 
for extending supply to rural areas in their jurisdiction. 
While no doubt the probable achievement may appear 
striking, the fact is that much leeway has yet to be 
made. 


Main Problems of Rural Electrification in India 


Any discussion as to how the country can achieve 
its objective of more rapid rural electrification than 
has been possible or hopes to accomplish, will prima- 
facie require an examination into the various problems 
that have to be faced, before it can hope to find a 
solution. Let us examine what these are. 


India is a vast country with forests, hilly tracts, 
desert areas and barren lands, and villages are of 
varying population densities from a small figure in 
certain regions to a high figure as in Bengal and 
Travancore-Cochin States. The average density is 
about 300 per square mile. Agricultural holdings are 
small and the per capita income of the villager is 
low. There are over 5 lakhs villages in the country. 
On the other hand, in other countries where electri- 
fication has made substantial headway, farms are 
large sized and a large number of farms organised 
on a cooperative basis too are found working. The 
streets in India are quite narrow and inconveniently 
laid out, thereby requiring special types of cons- 
truction. The villages are far flung and load points 
lie in isolated locations, requiring long lengths of 
power lines. For these reasons the cost of rural 
electrification will comparatively be expensive and 
the returns low. 


In these circumstances, it would be unrealistic 
to visualise the electrification of all the 5 lakhs and 
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odd villages, within a reasonable period of time 
whether from the view point of finance or practi- 
cability. Planning for rural electrification in this 
country should, therefore, begin with a target of 2 
lakh villages. Experience suggests that on a conser- 
vative basis the electrification of a village will cost not 
less than Rs. 40,000, and the electrification of the 
number indicated will need a sum of Rs. 800 crores 
on capital expenditure alone. In the target period of 
25 years and at the rate of 8,000 villages a vear, funds 
of the order of Rs. 32 crores per year should become 
available. This sum of Rs. 40,000 mentioned, it has 
to be carefully remembered, will be required for the 
works covered by branch secondary high voltage 
lines, transformers, distribution and services, assuming 
that all efforts at economy in capital cost and cons- 
truction are made and every ingenuity of the technical 
expert is used for the purpose. It presumes that the 
general plans for power projects of the States, big 
and small, have the necessary provision for power plant 
and high voltage grid networks to effect a supply at 
the secondary voltages adopted for the rural net- 
works. In point of volume of work, this would mean 
the construction of say some 25,000 miles of H.V. 
and L.V. lines every year and the corresponding extent 
of distribution transformer capacity, services, indoor 
installations, etc. Correspondingly, it would mean 
employment opportunities in the rural areas directly 
on electric supply works to a large number of popu- 
lation and this is an important factor which one has 
to remember. 


What is the Solution to the Problem 


How can this problem be tackled properly ? First 
of all, sustained efforts in every direction have to be 
made. Secondly, clarification in regard to the policy 
of financing is necessary, and thirdly funds for rural 
electrification have to be earmarked separately. 


Let us now examine these problems in greater 
detail. With power production and main grid net- 
works remaining out of consideration, the problems 
have to be discussed under 3 main aspects, (7) trans- 
mission and distribution, (77) utilisation, and (772) 
financial, combined with the allied ones in the economic 
and administrative fields. This will lead us into an 
examination of the problem, under the following 
heads :— 


) Economy in capital costs. 
2) Economy in working expenses. 
) Load development. 

) Technical Manpower of the required categories 
and availability of raw materials and maau- 
factured goods. 

(5) Tariffs for energy. 
Financial and administrative policies. 
Funds. 


—_~— 
ND 
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Economy in Capital Costs and Working Expenses 


Economy in capital costs on construction is not 
beyond the ingenuity of our engineers; and the 
adoption of standardisation of methods of construction 
designs and practices, safety rules and continuous 
research, technical studies and substantial efforts in 
these fields should ensure success in a very great 
measure. In regard to working expenses also, it is 
possible to visualise these being kept at the minimum. 
The pooling of the experience of eminent engineers 
available in the various States is a guarantee of 
success and with proper coordinated efforts, the 
country can look forward to achieving the maximum 
extent of economy in both these respects and avoid- 
ance of any kind of waste. 


Load Development and Better Usage 


Wherever: electric supply has been made available, 
neatly 50% of the connected load in the rural areas 
has been found to be for irrigation pumping uses. As 
agriculture is carried on in the traditional ways, the 
usage for any other purpose has been found to be 
practicably non-existent. By careful studies into the 
methods of working, improved methods in some of 
the traditional practices can be found and extended 
use of electric power is possible. Partly owing to the 
climatic conditions in India, the markedly different 
pattern of living and the low per capita income, it is 
recognised that the agriculturists do not engage 
themselves in mixed farming and the demands for such 
purposes as the production of dairy products, poultry 
raising, fruit and vegetable preservation, have little 
scope at the present moment. Diversification of 
farming in these lines is necessary and with proper 
marketing arrangements, etc., the demands from 
these could be developed and the economics of rural 
supplies can be vastly improved. 


As is well known, processing of various cereals and 
commercial crops are now the main industries in 
most of the villages and these are carried out by 
means of oil engines or bullock power. Immediately 
electric supply becomes available, these have been 
found to change over. Small scale and cottage 
industries using power are very insignificant in number 
at present. Their importance to the improvement of 
the economy of village life is receiving increasing 
consideration at the hands of the Government and it 
has been recognised that properly organised, a wide 
range of quality consumer goods and ancilliary require- 
ments of some of the major industries could be 
produced in the rural areas. A predominent place 
for development on these lines has been given in the 
Five Year Plan and specially after the recent survey 
conducted by the International Planning Team of 
the Ford Foundation and the recommendations made 
therein, the matter is receiving more active considera- 
tion. One of these recommendations relates to the 
immediate necesssity for the provision of power in 


rural areas to resuscitate the cottage industries and 
introduce new ones. Steps to provide power in a 
number of villages from a nearby grid or independent 
sources by small power stations are also receiving 
special consideration. It has to be realised that load 
development and steps to increase usage are very 
vital to increase the economy of rural electrification 
and every effort should be made in this regard. 


Technical Manpower and Raw Materials 


It does not appear that for the present at any 
rate, any problems of shortage of technical manpower 
of any category or lack of materials and equipment 
required for rural electrification exists. It is not, 
therefore, proposed to discuss this aspect in: any 
detailed manner. Any small problem in this field is 
not very difficult of a satisfactory or quick solution. 


Tariffs 

ECAFFE’s intensive studies on this question have 
led to the conclusion ‘‘that in the case of rural elec- 
trification, the tariffs have a special significance as 
the community to be served belongs to a low income 
group and the cost of electric supply is comparatively 
high, owing to the scattered nature of the loads and 
the very low kW demand per consumer’. Based on 
this, it is the general view that there should not be 
any attempt to formulate a tariff structure as will 
enable a scheme to be self-financing in a short period. 
If such an attempt is made, there is a fear that the 
ultimate results would be worse, a fact which should 
not be ignored where schemes for rural electrification 
are examined. 


Tariffs cannot be made a matter of economics and 
while the usual scientific basis for the formulation of 
the tariff structure may be broadly kept in view, it is 
essential that these should be of the promotional type, 
easily understood by the villager and with no guar- 
anteed minimums. 


It is somewhat gratifying to note that the admi- 
nistrations, in general, appreciate the value and 
importance of the basis for evolving rural tariffs, 
that the tariff structures evolved during recent years 
have kept the same in the forefront, before coming 
to decision. 


Financial Policies For Rural Schemes 


Experience indicates that electric supply to rural 
areas, particularly to villages of small densities, results 
in a loss during the initial periods of working due to 
insufficient income and this period varies from 7 
to 15 years, depending upon local conditions and the 
regions taken up for electrification. Therefore, the 
financing of rural electrification, it is held, should not 
be subjected to the present tests of return on invest- 
ments. Difficulties in this respect are understood to 
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be substantially the same in all the countries of the 
world and the difference is only one of degree. This 
is not a problem peculiar to India. 


It will be found from the history of electrical 
development that electric power first became avail- 
able in large towns from local sources through a 
restricted power network and only a large number of 
well-to-do urban inhabitants, with high consump- 
tions and high load densities could take advantage of 
the supply. The supply authorities were naturally 
prepared to bear the cost of installing the power 
stations and networks expecting profits to accrue 
from the sale of energy over a period of years there- 
after. 


The progressive extension of electrification to 
smaller towns and increase in the station capacities 
and sales of energy led to the construction of large 
power stations at a distance, with transmission lines 
to transmit such power through a grid. 


Once the above development made progress the 
question of electrifying the villages naturally came 
to the forefront as it now has in this country. This 
raised the big problem of financing, involving heavy 
outlays with comparatively poorer returns from the 
sale of energy and detailed studies have been made 
in various countries. Financing of rural electrification 
has been found by such studies to be possible only by 
one or other of the following methods or a com- 
bination of these : 


Outright subsidy or grant-in-aid by the State, 
of a percentage of the capital cost, the burden 
on*this account being naturally borne by the 
general tax-payer. 

(2) Loans at low rates of interest for the purpose, 
which also becomes a burden on the general 
tax-payer ultimately. 

(3) Contributions by both urban and_ rural 

consumers or by urban consumers only by 

means of a levy on receipts from sale of elec- 
tricity on all, or on the latter only. (Several 

States levy a duty on sales and these really 

can go to a special fund to finance rural schemes 

to meet recuring losses.) 

Contributions by rural consumers in the form of 

lump sum payments or in annual instalments 

towards the cost of power networks. 


(1 


(4 


(5) Foreign aid. 


It is rather difficult to suggest any of the above 
methods aprior? straightaway as suited to this country, 
since rural electrification depends on a number of 
factors depending upon the extent of the ability of 
the consumer to pay for the energy, the social impor- 
tance of electrification in the view of the Country’s 
chosen representatives and administrators, and the 


State Governments’ financial and economic policies. 
The Central and State Governments alone can explore 
the possibilities suitable for the respective States and 
choose the method that would best serve the interests 
desired to be satisfied. The method outlined under 
(4) above is unlikely to succeed uniformally if the 
actual experience of the Madras Government Elec- 
tricity Department and of the Bombay Government 
partially, is to be accepted as a guide. It looks as 
though the method of financing should be a combined 
effort of all, the State as well as the consumer, consi- 
dering the national importance of the endeavour 
towards improving the living conditions and increased 
production that is visualised. 


Financial Results 

As already stated, rural electrification cannot be 
expected to yield a reasonable return on investment, 
at least, in the initial stages. From the experience of 
of the States who have undertaken rural electrifi- 
cation for. some -years past, it is found that rural 
electrification requires anywhere between 7 to 15 
years to make both ends meet. If during this initial 
period, interest on investment can be excluded for 
arriving at the financial results, then it is felt rural 
electrification can yield an adequate revenue to meet 
all other charges. In other words investment on 
rural electrification can be expected to yield a reason- 
able return only after 7 to 15 years, elapse from the 
date power is turned on, depending on the locality 
or region. The losses sustained during the earlier 
years may or may not be recoverable at a later date, 
a factor which must be borne in mind. In order to 
meet this deficit in the earlier years, various ways 
have been discussed in a previous heading ‘Financial 
Policies for Rural Schemes” and the adoption of any 
one or more of the methods stated will meet with the 
requirements of a rural area. The Governments have 
to ponder and decide what should be done before 
any substantial progress in rural electrification can 
be made. 


Allotment of Funds For Rural Electrification 

It is necessary to stress the fact that none of the 
plans now laid down or those to be laid down by the 
State Governments at an increasing tempo will be of 
much consequence in extending rural electrification 
or any decisions on policies can bear fruitful results 
unless definite sums are allotted from year to year 
for rural electrification as such, by the Central as well 
as State Governments. The probable requirements 
for extending electricity to 8,o00 villages is Rs. 32 
crores as indicated already and to what extent this 
can be satisfied is a matter which Governments alone 
can decide. 


Pilot Schemes 


The execution of some demonstration or pilot 
schemes for specific studies into the various aspects 
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Oil immersed natural cooled for indoor and 
outdoor duties are manufactured to British 
Standard Specifications in various capacities 
up to 500 K.V.A. 11,000 volts 3-phase, 50 cycles. 
Characteristic in design, sturdy in construc- 
tion, dependable in performance, KAYCEE 
TRANSFORMERS meet the rigid requirements 
of various state governments, railways, electric 


supply companies, municipalities, etc. 


RADIO LAMP WORKS LTD. 


Works : 15/17, Victoria Road, Mazagaon, Bombay-10 
Head Office: Mahatma Gandhi Road, Fort, Bombay - 1 


Branches:  Bombay—Ballard Estate 


Calcutta—3, Chittaranjan Avenue 





New Delhi—13/14, Ajmeri Gate Extension 
Madras—322-23, Linghi Chetty Street 


- Kanpur—16/34, The Mall. 























MITSUBISHI ELECTRIC MANUFACTURING CO. LTD. 
Represented in India by 
EASTERN EQUIPMENT & SALES LIMITED 


We manufacture (1) For Power: Electric equip- 
ments for all phases of electric power generation, 
transmission, carrier current and_ distribution, 
including turbo-generators, water-wheel-driven genera- 
tors, Diesel-driven generators, synchronous conden- 
sers, frequency changers, power and distribution 
transformers, lightning arresters, circuit breakers, 
capacitors, switchgears, etc. 


(2) For transportation: Electrical equipment for 
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air brakes, electric buses, door operating apparatus, 
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mine and marine use, including compressors, blowers, 
windlasses, gear-motors, turbine pumps, Diesel-driven 
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luring lumps, electric drills, maguetes, ignition coils, 
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Our Principals’ office is at Marunouchi, Tokyo, & 
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of rural electrification on an intensive scale, technical, 
commercial and financial, should be of great advantage 
in the planning and execution of rural schemes on a 
large scale while such studies may not be of any 
material benefit for work to be carried out in the next 
two or three years, as plans for rural electrification 
have to be of a long-term character extending over a 
period of 20 to 25 years, requiring careful thought and 
intensive working, such pilot schemes are likely to 
give very beneficial results, if it is remembered that 
several advanced countries embarked on schemes for 
widespread electrification only after such preliminary 
efforts. At the same time, some statistical and economic 
studies of certain areas where intensive rural electri- 
fication has been carried out would be advantageous 
and these would enable very valuable and useful 
information being collected on the subject. 


Conclusions 


As the public are already aware, the Government 
of India well appreciate the fact that the development 
of rural areas is vital to the country’s economy and 
they are anxious to adopt every means in their power 
to achieve their objectives. The Central Water and 
Power Commission is specially charged ‘‘with the res- 
ponsibility to do all such work as will promote the 
spread and use of electricity throughout the country, 
in particular to semi-urban and rural areas’. The 
Central Water and Power Commission are now 
engaged on detailed studies into the various problems 
connected with widespread and more rapid rural 
electrification than has hitherto been attempted, 
as it is being increasingly felt that some action at 
the Central level is necessary to make the States’ 
attempts more effective. According to the represen- 
tatives of the countries who have been cooperating 
with the Economic Commission for Europe and for 
Asia and the Far East, rural electrification has been 
deemed to be of special importance to all countries 
and they have stressed the importance of continuous 
studies into the problems affecting the subject and 
India is trying to fall in line with the view. 


The Five Year Plan has given much importance to 
the use of electricity in rural areas and has suggested 
that the States should set up special machinery on 
the lines followed by the R.E.A. in U.S.A. The neces- 
sary coordination of such efforts on the parts of the 
States has become the responsibility of the Central 
Water and Power Commission, who are sparing no 
efforts to achieve the maximum possible success in 
this field. 


The fact that rural electrification is now one of the 
items which the Engineers’ Seminar has taken up for 
examination is positive proof to the special importance 
the Government of India attach to the subject. 
The first discussions in this connection were 
initiated at the meeting at Roorkee and it is to 


be hoped that as a result of this endeavour, 
rural electrification schemes in this country will 
receive greater impetus and its extension to cover 
larger areas should ultimately contribute to the 
welfare and prosperity of the country as a whole, 
to enable it to achieve fuller economic independence 
at no distant date. Let us all strive for its success. 


Symposium on River Hooghly 


Various problems facing the river Hooghly were 
discussed at a synrposium held on July 10 at Asiatic 
Society Hall, Calcutta. 


This important symposium, organised by the 
Science Club, Calcutta, was participated in by 
scientists, who have been studying ailments that the 
mighty river is suffering from, and on the restoration 
of whose normal course the future prosperity of not 
only this big city and port but of the entire country- 
side from its offtake in Murshidabad to its mouth 
at the Bay is so much dependent. 


The symposium was inaugurated by Dr. B. C. Roy, 
Chief Minister, West Bengal. Dr. N. K. Bose presided. 


The following was the programme of the sym- 
posium :— 


1. Inaugural speech by Dr. B. C. Roy. 
2. Geophysics and Sedimentation by Dr. S. Deb. 


3. Preservation for Efficient Drainage—by Mr. G. 
B. Mondal, Consultant Irrigation Deptt., Government 
of West Bengal. 


4. Navigational Facilities—by Mr. S. P. Sarathy, 
Commissioners for the Port of Calcutta. 


5. Water Supply and Salinity : 


(a) Increase in Salinity—by Mr. Puridas Ghosh, 
Corporation of Calcutta. 


(b) Salinity and distribution of Fauna—by Dr. 
S. L. Hora, Director, Zoological Survey of 
India. 


(c) Organisms in relation to Salinity—by Dr. 
K. Biswas, Indian Botanic Garden. 


6. Water Management Plans from  D.V.C. 
Reservoirs and their effects on the River Hooghly 
—by Mr. H. J. Ajwani, Damodar Valley Corpora- 
tion. 


7. Ganga Barrage—by Dr. N. K. Bose, River 
Research Institute. 





Development of Navigation on the Mahanadi 


KARTAR SINGH 


With the partition of India in 1947, we lost Karachi and Chittagong 
ports. Karachi is being replaced by Kandla. But a substitute for Chittagong 
is still to be had. A site for a sheltered deep sea port in the Orissa coast 
has been investigated now for some time. With the Mahanadi River Valley 
Project in hand, which includes an important inland navigation channel, 
the opening of an efficient sea port as a complementary to the Calcutta 


port would help the country greatly. The author deals here with this impor- 











tant development scheme. 


It was on the 27th of August 1951 that M. L. 
Mahanadi of the Centrai Water & Power Commis- 
sion reached Dholpur, a distance of 108 miles from 
Cuttack. This was the first power craft ever to reach 
this point. Hundreds of villagers full of 
assembled to 


curiosity 
have a look at this craft. To them 
it was a new thing never seen before. Questions were 
asked and discussions took place amongst the crowd 
as to how the craft runs. This was the second trial 
trip by the Central Water & Power Commission to 
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ascertain the possibilities of establishment of Navi- 
gation in Mahanadi with power craft from the sea to 
the Hirakud Reservoir, a distance of 270 miles. 


Development of Navigation in the Mahanadi is 
divided into two stages. Stage I consists of creating 
a sheltered deep sea port on the Orissa Coast and an 
inland Waterway up to Cuttack, and stage IT 
Navigation from Cuttack to Dholpur (sandy reach) 
and Dholpur to Hirakud Reservoir (rocky reach). 
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Fig. 1 


SARDAR KARTAR SINGH is Assistant Dtrector of 


the Central Water & Power Commission. 


Deep Seaport on Orissa Coast and Inland Waterways 
to Cuttack 


History relates that in the seventeenth century 
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Patamundei, a town 50 miles from Cuttack was reach- 
ed via the Dhamra and Brahmani rivers upto which 
place sloops and brigs plied. Between 1865-70 the 
Government explored every means to improve the 
situation and the present fine system of Irrigation- 
cum-Navigation canals taking off from Cuttack and 
spreading all over Mahanadi Delta in Orissa was 
completed during that period and connected up to 
False Point Harbour. The Famine Commissioners 
reported that this was the best Harbour between 
Calcutta and Bombay. This was surveyed and bouy- 
ed. However this Harbour gradually silted up and 
was finally abandoned in 1924. Now there remains 





Hookitola Building 


a lonely building on an island cut off from the 
main land, in memory of those who lost their lives 


in an extraordinary solitary storm wave. There 
cxists also Chandbali port where coasters up to I2 
feet draught can reach during High Water. For im- 
proving this port however the improvement must be 
made on Dhamra Bars, at the entrance, which is gra- 
dually dying out and shoals extending. Comparative 
charts of the Dhamra mouth shows the positions as 
they stood during 1871 and 1949. The Ports 
(Technical) Committee recorded the opinion that 
Chandbali will remain a small port except on account 
of the littoral drift described as the bane of the East 
Coast. 


The Ports (Technical) Committee further recom- 
mended in 1946 that the Government of India should 
investigate the possibilities of establishing a sheltered 
deep sea port between Vizagapatam and Calcutta. 
Since the recommendations by the Committee were 
made, India lost two major ports, viz, Karachi and 
Chittagong. Karachi is being replaced by Kandla 
port on the West Coast but a second port to replace 
Chittagong port in ‘the east in still outstanding. In 
the light of the recommendations of the Ports 
Committee and at the request of the Orissa Govern- 
ment, the Central Water and Power Commission 
took up investigations in connection with establishing 
a port on the Orissa Coast. 


Hydrographical Surveys of Dhamra, Mahanadi 
and Devi rivers, the northern, middle and southern 
arms respectively of Mahanadi River, were carried 
out to select the most suitable site for the establish- 
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ment of a deep sea port, taking into consideration, 
(a4) Dredging, (b) Cost of Training Works, (c) Approa- 
ches, (d) Fresh Water supply, (¢) Railway and Road 
connections and (f) Inland Water conneetion. Finally 
it was decided-that the Mahanadi mouth is the only 
place on the Orissa Coast which fulfills all the above 
requirements. This was agreed upon by the French 
Technical Mission who visited India during the first 
quarter of 195I. 


The proposed port site is about 7 miles below the 
Paradip Lock, with a deep gut for a length of a mile 
or so to accommodate large vessels reaching Indian 
Ports with enough room for fixed moorings and for 
further improvements. A coaster can _ proceed 





Paradip Lock, 1952. 


right up to Paradip lock at the tail end of the 
Taldanda Canal, up to which place there also exists 
a road, repairs and extensions of which are being 
effected at present. The proposed Paradip Port is 
suitably situated for serving its hinterland and is 
connected with a net-work of natural tidal water- 
ways, extending from Matai Nala and the Orissa 
Coast Canal on the north, which was navigable up to 
the Hooghly River, to within about six miles of the 
Konarak Temple in the south. This proposed port 
site is connected with Cuttack, a distance of 52 miles 
by Taldanda, Kendrapara and Gobri extension ca- 
nals, with navigation locks of 105’ x 17’ 5’ for a craft 
of about- 170 tons. These canals at present are 
heavily silted and, if brought to their original di- 
mensions, will be capable of dealing with 3,000 tons 
of cargoes daily. There is ample scope for establish- 
ing railway connections to this port without crossing 
over any flooded area. The requirement of fresh 
water of 22 million gallons for a major port and town- 
ship will be met from Taldanda Canal which is about 
6 miles directly from the proposed port site. If 
properly organised the traffic from Cuttack and the 
hinterland will feed this port for years to come. 


The major difficulty that is felt at present is a 
sand spit about 54 miles long and 150 ft. to 1,000 ft. 
wide, running in a north-easterly direction and 
parallel to the Bay of Bengal and the river. Almost 


every I5 years there has been a breach through this 
sand spit which closes down by itself. The last one 
was in October 1951, but instead of closing down, 
this is widening up and Navy’s Launches were 
navigating through this when I.N.S. ‘Investigator’ 
carried out a survey of Mahanadi approaches from 
October 1952 to February 1953. The Navy’s charts 
are under preparation, and it is difficult to say what 
the conditions were over the bar at the time of the 
survey and whether these will improve or deteriorate. 
One thing is certain that the approach to this port 
is free from any obstruction, and there are hardly 
any changes in 3 and 5 fathom contours. These are 
within one mile from the shore and are constant, as 
seen from a 80-year old survey chart, which is in- 
deed a very good sign. 


The rise of tides at the Mahanadi mouth is not 
abnormal, and is about twice as high as at Madras 
and Cochin and 1} times more than Vizagapatam. 
But it is third and a fifth respectively of that of 
Diamond Harbour and Bhavnagar, the ports with 
the highest record of high tides in India. There is 
every chance of increase in the rise of tides after 
dredging the Mahanadi mouth, as it happened in the 
Glasgow Harbour, from 7 feet in 1834 to 13} feet in 
1927, which will be beneficial for the proposed port. 
The velocity of the tides varies from 1 to 2 knots 
according to neap and spring tides. But it is as high 
as 5 knots during freshets. 


The mouth of the Mahanadi River before October 
I9g5I was in “Lagoon Condition’. But with the 
breach at present it is in ‘River Condition’. The 
present condition of the river mouth was anticipated 
as the sand spit reached its maximum length in 1951. 
This breach occurred in the same place where a cut 
was proposed. The original or northern mouth of 
Mahanadi river is heavily silting up. 


To open up this port a sum of Rs. 7 crores would be 
necessary which will comprise of one sea going dred- 
ger, removing of 15 million tons of sand, construction 
of two break waters, protection of banks by enrock- 
ment, 2 berths with 4 cranes, 2 sheds, railway sidings 
and reduced scale model study, with annual com- 
mitment of Rs. 45 lacs including Rs. 35 lacs interest 
@5% on Rs. 7 crore, and 10 lacs working expendi- 
ture. Annual dredging to keep the mouth open for 
a 30 ft. draught vessel is estimated at 5 lac tons of 
spoil at a cost of Rs. 2 lacs instead of about 70 million 
tons at an annual cost of about Rs. 40 lacs for 
Calcutta Harbour. 


The French Technical Mission justifies the ex- 
penditure of Rs. 7 crores for a traffic of 4,50,000 tons 
a year. This traffic of 4,50,000 tons is very low but 
good enough to make astart. During the year 1951-52 
Orissa’s export amounted to about 32,17,689 tons 
consisting of paddy, pulses, iron, manganese and 
other ores, timber, bamboo and jute. In this year 
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3 lac tons of rice alone were exported from Orissa 
by rail. Within about 200 miles of this port there 
exists one of the richest ore mines in the world, 
which are only awaiting economic exploitation. 
The Hydro-electric power project at Hirakud is nearing 
completion and in its wake will spring up numerous 
industrial enterprises, producing huge amount of 
output which would require quick clearance. Even 
at present when the industries are not fully developed, 
there is a demand for wagons and docking facilities 
at Calcutta. It will be well-nigh impossible for the 
railways to keep pace with the increased volume 
of export and this situation must be eased by crea- 
tion of a port at Paradip on the Mahanadi mouth. 
Moreover it will surely help to a certain extent in 
solving the question of unemployment, a baffling 
problem which India is facing today. 


Cuttack to Dholpur (Sandy Reach) 

This reach of Mahanadi River covers a distance of 
about 107 miles. With the exception of rocks at 
Kaimundi, Padmabati, Sitalpani and Dholpur this 
reach is free from any major obstruction. During 
dry season these rocks and. obstructions are visible 
but during discharge of 5 lacs and above, they are 
partly covered. The tendency of the current during 
that period is to push the craft towards these rocks. 
Very. dangerous eddies and whirlpools are formed 
around and downstream of these rocks. 


Mahanadi River maintains a regular course which 
does not alter like Kosi and other rivers. This 
stretch of river was carefully surveyed in detail. 
The width of the river varies from 1,300 ft. at Tiker- 
para Gorge to 2} miles below Baideswar. During 
low water its discharge is only about 200 cusecs but 
during floods it sometimes reaches as high as 12 lac 
cusecs. The average slope of this stretch of river 
per mile is 1.34 ft. and maximum and minimum 2.91 
ft. and 0.02 ft. respectively. Surface velocity during 
low water is about 1 ft. but during 6 lac and Io lac 
cusecs discharges it varied from 8 to 14 feet per 
second. It is difficult for a craft with power of 2 
H.P. for one ton to cross over from bank to bank and 
make any headway specially in Tikerpara Gorge 
when discharge is more than 6 lac cusees. This 
horse power during ordinary season is abundant. 
Of course the duration of this flood is just a week or 
two and is no hindrance to navigation at all in 
comparison with ice-bound rivers of some countries 
where navigation is stopped for months together. 


Since time immemorial there exists navigation 
with country boats capable of carrying 100 to 300 
maunds of cargoes according to draught available 
on the channels. These are manned with a crew of 8. 
Downward journey during the floods is performed 
in 2 days but upward journey takes about 2 weeks. 
There are 11 constant shoals in this reach with I to 


2 feet of water over them during low water. Among 
these “‘Baulong’’ shoal about 3 miles below Banki 
is a major obstruction for the boatmen. During 
7 trial trips it was only twice that our craft was not 
grounded. One may see sometimes as many as 80 
boats and rafts held up on this up shoal and all 
boatmen digging sand for passage. After hard 
struggle a passage is made but shifting sand blocks 
this again after about 15 boats cross over. This 
operation is repeated till all boats are clear. 


All these shoals could be deepened with “‘Band- 
alling’”’ a system already in use on the Ganga, the 
Gogra and the Brahmaputra rivers. It is certain that 
these depths could be increased to about 4 feet, when 
constant discharge of about 8,800 cusecs is available 
after completion of Hirakud Dam Project. In other 
countries this process of “‘Bandalling’”’ is not used. 
They spend large sums on training works and river 
conservancy measures for deepening the river 
channels such as embankments and groynes. The 
cost of river training works on Rhine below Stras- 
bourg worked out to Rs. 9 lacs per mile and Rs. 17 
crores for a distance of 72 miles. The system of river 
training by “‘Bandalling’’ in sandy beds is the cheap- 
est method known to increase the depths and costs 
about Rs. 2/8/- per running foot. In case of Mahanadi 
for a stretch of 107 miles of sandy reach a sum of 
about Rs. 30,000 annually will be required to open 
up first class waterways, which is about Rs 280 per 
mile in comparison with the maintenance cost of 
Rs 1,200 per mile of road. 


Dholpur to Hirakud (Rocky Reach) 

Like sandy reach this reach of about go miles up 
to Chiplima at tail end of power channel was also 
surveyed in detail. This reach is most complicated 
for navigation and some portions are worse than 
Mississippi. The average slope per mile works out 
to 2.52 ft. and miximum 5.79 ft. in comparison 
with 0.5 ft. and 1.5 ft. on “‘chain of rock channel” 
in Mississippi. This slope is prohibitive and excessive 
from navigation point of view. There are 75 rapids 
in this reach, some of them of very violent and 
dangerous type. These serve as natural embank- 
ments to raise the water level upstream for naviga- 
tion. The river bed is mostly rocky and covered 
with sand and at some places it becomes impossible 
to find anywhere a channel 6 feet wide when the 
discharge falls below 1000 cusecs. 


Boats of about 100 maunds capacity reach Sam- 
balpur in about 4 weeks with a crew of 10 to 14 
during high water only and navigation for about 6 
months is totally discontinued. During floods special 
pilots are appointed by the boatsmen to steer the 
boat near Sonepur and Boudh. 


Cost of training works such as putting up weirs or 
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blasting the rocks for a passage will be enormous. 
It is estimated that about 235 million cubic feet of 
rock should be blasted for a channel 250 feet wide 
and 4 feet deep, 70 per cent of the rock being under 
water. 


It is therefore not possible to think in terms of 
navigation in this reach through the main river. The 
only way to establish navigation is to extend Bargarh 
Canal to Dholpur. This again requires further study 
in respect of expenditure, returns and its overall 
effect. 


The area of Orissa is 59,018 square miles with 
only 873 miles of railway line and 12,742 miles of 
roads which comes to one railway mile for every 67 
square miles and 1 mile of road for every 4.6 square 
miles of the area of State. Transport and communi- 
cations are in a bad state. Orissa is rich in minerals 
and in splendid net-work of natural and artificial 
waterways. These waterways require improvement. 
Water Transport is considered the cheapest means of 
transport if properly handled and organised. Nature 
has. bestowed all these facilities.and it is for us to 
make use of them by establishing inland navigation 
and ports. Some of the European inland ports handle 
more cargo than sea ports. Traffic handled in the 
biggest inland port of Europe -Dyisburg-Ruhrort 
during 1950 was 20 million tons or about twice 


the amount of traffic handled in Calcutta port, the 
biggest sea port of Asia. 


The Paradip port, it is felt, may be the future port 
on the East Coast of India—an unborn Calcutta, 
if only some care and planning is bestowed to the 
scheme. Its creation along with the development of 
inland transport and navigation in its hinterland 
will hasten the rise of an industrial belt i: this region 
almost as rich an anywhere in the-world. The scheme, 
as it is, brooks no delay. 


Lignite as Fuel on large scale 


After a good deal of experimenting the Kashmir 
state’s industrial research laboratory has succeeded 
in evolving a new type of oven which, it is believed, 
would make possible the use of lignite as fuel on 
large scale. The oven has been so devised as would not 
only reduce high ash content of lignite which makes 
its burning difficult but also do away with high 
volatile content which goes off without burning and 
causes smoke trouble. So far, two tests in the use 
of new oven have successfully been conducted. 
According to experts, the oven when finally approved 
as fit for use would not cost much more than ordinary 
big size oven. Similarly, there would be no difficulty 
in arranging large supplies of lignite as there are rich 
deposits of lignite in Handwara area, 50 miles from 
Srinagar. 





The Engineer as Educationist 


It is now obvious that the aspect of developing public relations is important 
in the career of India’s engineers who are engaged in the various water and 
power development projects in India. The ordinary man cannot visualize 
in personal terms the benefits that are expected to accrue to him from these 
schemes. To combat the resultant apathy of the people, it is not only 


necessary to execute the schemes but also to educate the people in terms 


of the benefits. 


the people of India in terms of these projects. He discusses here the role 


of an engineer as an educationist. 


Thanks to the industrial revolution, the era of 
feudalism has heen swept away by the age of demo- 
cracy in which the common man has come into his 
own. To him no longer suits the benevolent dictator- 
ship that is sometimes praised and yearned for by 
some of the intellectuals who believe that the common 
man canrot always judge what is good for him. In 
any people’s government, through his elected re- 
presentatives he demands convincing arguments for 
every progressive action and for every expenditure 
needed to meet the cost of new developments. And 
what appeals to him, in the ultimate analysis, is 
how far each progressive action is going to benefit 
him personally. To enlist his acceptance of a scheme 
of development, to inspire in him a sense of active 
partnership and a realisation of the common in- 
terest in such schemes, the benefits have to be broken 
down in a matner which makes him feel that the 
immediate results of the implementation of a scheme 
is going to pay him aividends directly and within a 
reasonable period of time. 


The huge multi-purpose projects now under way 
fall into a class whose over-all contribution to national 
wealth while unquestioned, rarely rouses mass en- 
thusiasm. It is not so much because the fruitful 
outcome of the projects is not going to touch his life 
at many points, but because the ordinary man cannot 
visualise in personal terms the benefits that are going 
to come his way. To combat the apathy of the peo- 
ple, it-is therefore necessary not only to execute 
schemes of benefits but to place before them the 
bright prospects which they will come to share. 
In this, the engineer, the key man of material pro- 
gress, has a responsible role to play. 


The author has considerable experience in educating 
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Most engineers apparently appreciate the posi- 
tive values of good public relations. Many, however, 
are less certain as to the specific measures by which 
their own public relations and those of the whole 
engineering profession might be improved. 


Some engineers have learned by unfortunate per- 
sonal experience or observation that publicity does 
not necessarily contribute to improved public rela- 
tions. Certain elements of the non-technical press 
have beer known to take the accurate, carefully 
qualified statement of an engineer and misifiterpret 
it into a sweeping, sensational, inaccurate, and 
misleading generalization. That has helped pro- 
duce publicity-shy engineers. 


Such incidents may be due in part to the failure 
of the non-technical writer and editor to compre- 
hend the nature of engineering. They may also be 
due in part to the engineer’s limitations in interpret- 
ing, for the non-technical writer and editor, the true 
human significance of his statement. At any rate 
they typify the problem of impioving relations bet- 
ween the technical and non-technical elements of 
a population. They suggest a continuing search 
for a common meeting ground in language, interest, 
and understanding. 


Engineers need not be upset if they may have to 
meet their non-engineering public more than half- 
way in finding a common basis of understanding. 
It should be easier for most engineers to think and 
talk as human beings, even where their particular 
speciality is concerned, than for most humans to 
learn to think and talk as engineers. 


Any interest of the non-engineering public in 
engineering activities and progress is highly sub- 
jective and persoral, related to the motivations, 
diives, beliefs, prejudices, emotions, conflicts, com- 
petition, success and failures of the individuals who 
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collectively are the public. They want to know what 
engineering progress is of immediate practical signi- 
ficance to them. Concerning any particular develop- 
ment, can they drive it, eat it, sell it or profit by it 
persecnally some way or the other? Will it directly 


benefit them in terms of earnings, living and working 
“fr si~ conditions, or recreation ? What does it mean in the 
everyday language of life and living which they un- 


a a derstand ? 
costs with the 





That is the yardstick by which non-technical 
news men and the non-technicai public measure their 


° . interest in engineering. It calls for thinking, speaking 
ee and writing in terms of those human aims and ends 
, of engineering which are the directing forces behind 
the development and application of engineering 
; ; an technique and knowledge. It demands of the ) 
With the new 4-Wheel Drive Universal Jeep’, engineer the ability to explain in terms of human 

you can spread the cost over a number of jobs. values why his work is worthwhile, or what it is | 
producing. Ability to explain engineering in these 
human terms does not come easily. It has to be de- 
veloped by conscious effort. But it is worth develop- 
rugged vehicle on and off the road. | ing. It is an important part of the difference between 
a true engineer and a technician. 


Every day. ‘Jeep’-owners ail over India are 


Ciscovering néw’ uses for this versatile and 


They can be helped to understand that radio and 
television and prestressed concrete is each a product, 
not of magic, but of the orderly, step-by-step recogni- 
tion and application of physical facts concerning the 
on _ properties and behaviour of energy and a wide variety 
Wy g of materials. 

They can be reminded that improvements in 
machines, structures, electrification, and measures 
for soil and water control do not just happen. Engi- 
neers continuously contribute vital elements to their 
development. They can be assured that engineering 
does not claim to provide them with a ready-made 
paradise, but that it will keep giving them new and 
improved means by which they can steadily progress 
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Editorial 


Organisation for Water and Power 
Development 


The organisation now known as the Central Water 
and Power Commission, functioning under the 
Ministry of Irrigation and Power, Government of 
India, is a recent set up. In the course of the last 
decade the organisations performing the functions 
at present handled by the CW&PC had to undergo 
several reorganisations and amalgamations, as will 
be evident from the contribution of Mr. M. D. Mithal 
appearing elsewhere in this issue. This review of 
recent history suggests that the tasks to be perform- 
ed at the Centre and the suitable pattern and structure 
of organisation necessary to undertake those tasks 
were not clearly visualised by the highest authorities. 
But it is also necessary to remember that these very 
years were one of great political changes of a funda- 
mental character, and as such it was not a suitable 
period for clear thinking or fresh appraisal. Even 
after the major political changes had taken place, 
what appeared to the new authorities as urgent and 
of uppermost priority was to set the plans and schemes 
of development rolling into the realm of execution. 
Administrative needs had to be met on an ad hoc 
basis, so that immediate bottlenecks are removed. 
Streamlining the entire system could yet be postpon- 
ed. But now that that period of emergency and sense 
of rushing through is over, and that we are already 
nearing the end of the first Plan-period, it would be 
but meet and proper to reflect a little basically on 
the question of the administrative apparatus with 
reference to the tasks and in relation to the respective 
responsibilities on the Centre and at the State level. 
This observation should hold good not only with 
reference to the development plans regarding power 
and irrigation, but also generally for the Government 
as a whole. But we are here primarily concerned 
with the former. 


By now it is being increasingly realised that rapid 
economic development of our country depends upon 
vapid power and water resource development. This 
constitutes a central idea. Thus we can now.formulate 
the task of the Government of the country in general 
terms as that of : 


1. Developing plans and projects for utilisation 
of Power and Water resources ; and 

. Executing those projects systematically, having 
phased them suitably over a period of years. 


Nd 


In discharging these two responsibilities, several 
other tasks have to be undertaken : 


1. Assessing the power and water resources of the 
country ; 

2. Carrying out preliminary investigations of the 
projects ; 

3. Making detailed investigations for each project 
and preparing final project reports. 

4. Integrating and dovetailing the various projects 
on the basis of river basins and/or regions, and 
finally on the basis of the country as a whole. 

5. Selecting projects for execution in a given 
period of time on the basis of needs and benefits, 
and of capital outlay and availability of other 
resources, thus preparing a phased programme. 

6. Preparation of detailed designs. 

7. Preparation of detailed estimates. 

8. Arranging suitable authorities for executing 
each project. 

g. Planning and making available necessary 
plants, construction machinery and equipments 
and technical personnel for each project. 

10. Planning the availability of and training the 
various grades of skilled personnel, needed for 
the development schemes as a whole. 

11. Informing and educating the people in terms 
of the country’s development programme as a 
whole, as well as in terms of a specific project 
in a given area. 

12. Evaluating each project in terms of costs and 
benefits, efficiency and economy of execution, 
quality of construction, etc., as also comparative 
evaluation between the different projects, so 
as to evolve and develop standards of 
measurement. 


This is a big job. At the present moment these 
various functions are being performed by multiple 
departments in the States as well as in the Centre. 
Some of these functions are of course not being given 
as much attention to as they deserve. It is necessary 
now to survey the complicated governmental net- 
work spread all over the country and examine to 
what extent and with what degree of efficiency this 
network is performing the above functions, and to 
recommend the principles on which a reorganisation, 
if found necessary, should be made. 


The point that we want to draw attention to is that 
it is not sufficient, nor proper, to make independent 
and ad hoc changes from time to time either in the 
centre or in the different States, or both. The two 
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together constitute the total network, and it is this tota- 
lity that needs to be rz-assessed as a whole in terms of the 
basic task. For, after al! it is the Government of the 
country as a whole that is responsible to the people, 
and it is the agency of the state on which devolves 
the primary responsibility of developing the power 
and water resources of the country. 


We shall not attempt to discuss this major question 
here. Only, we shall remain content with pointing 
out one major obstacle. The basic pattern of our 
State structure is federal. Most of the development 
work comes within the realm of the States, not the 
Centre. This is particularly so in the case of Irrigation, 
power, flood control and inland navigation. The 
centre can at best coordinate their plans and activities 
with their consent, and help them with expert advice, 
with assistance in recruiting foreign personnel and 
the purchase of equipments and plants. In case of 
major river projects affecting more than one State, 
Control Boards have been set up with representatives 
of the States concerned. So that, each project is 
viewed primarily from the State angle, and the total 
programme of power and water resources development 
of the entire country is only a mathematical inte- 
gration of so many state-projects. Thus the State 
is conceived as primary and basic, and the Centre, as 
a mere superstructure. This promotes, not an integral 
view of the country’s development, but an attitude 
of regional or provincial patriotism. And this attitude 
is reflected in all the manifold functions enumerated 
above. Today the evil effects of this system is not so 
acute or evident because of other political consider- 
ations. But the inherent weakness remains and ts bound 
to make itself felt in due course of time. (Appleby’s 
report on Administration has also come to a similar 
conclusion). 


The realisation of this problem has led many to 
swing into two contrary directions, namely, towards 
more Centralisation, or towards further Decentral- 
isation and Autonomy. Neither of these two trends 
are helpful. One tends towards a rule from a far off 
distance, and the other, to split up the existing unit 
into many, withdrawing the unifying influence. What 
is necessary is to devise a network of administration, 
right from the locality to the Centre, in which the perfor- 
mance of functions of policy-making and planning may 
be participated in by all (at different levels and stages), 
but in the realm of execution definite and specific 
responsibilities may be allocated in as decentralised a 
manner as the nature of the undertaking permits. This 
would mean that in the formulation of the country’s 
programme—both total as well as specific—maximum 
participation takes place, in the context of the country 
as a whole. The Centre then truly becomes an apex 
of a pyramidal structure without a sudden dislocation 
in the middle. Planning and major policy-formulation 
will then be truly centralised, though not monopolised 


by a few at the top. But, on the other hand, execution 
of projects may not be undertakenby theCentre at all. 
In that case a suitable central body or bodies may be 
there to scrutinise and standardise the methods of 
execution and evaluate the performance of different 
executing organisations in the country. 


Slowly and pragmatically these needs are being 
realised as will be reflected from the emergence of the 
All India Engineers’ Seminar and of the standing 
body set up by it even at its first meeting held at 
Nangal. To a great extent the Planning Commission 
itself has been evolving in this new pattern. But in 
the absence of a conscious approach ‘to the entire 
problem de novo, the situation remains complicated 
and cumbersome. It should be a part of the Second 
Five Year Plan to re-examine and re-fashion the 
administrative apparatus in such a way that it is 
able to discharge its onerous responsibilities credit- 
ably. 


The Central Water and Power Commission as a 
planner, investigator, research agency, designer, 
coordinator, scrutiniser and advisor in the water 
and power development programme of the country 
is doing excellent work. But in the context of the 
above discussion, it is evident that its vital role in 
the performance of the great task is yet to be clearly 
realised. Let us hope the authorities will soon re- 
examine the position in its entirety and clarify 
the present confusion, overlapping, vagueness and 
inadequacy of authority at the Centre, so that the 
CW&PC soon takes its rightful place in the organi- 
sation for the promotion of water and power develop- 
ment of the country. 


India helps in Nepal’s Irrigation Projects 


The Government of India and Nepal entered into 
an agreement in respect of minor irrigation projects 
including drinking water facilities in the rural areas 
of Nepal. 


Under the agreement the Government of India 
has agreed to make a grant of Rs. 50 lakhs spread 
over a period of four years begining from 1954-55 on 
the condition that the grant is actually utilised for 
the purpose for which it was being given. The actual 
utilisation of the grant will primarily be the respon- 
sibility of the Government of Nepal. 


The agreement was signed by Mr. B. K. Gokhale, 
Indian Ambassador in Nepal on behalf of the Govern- 
ment of India, and by a Nepalese Minister on behalf of 
the Nepal Government. 


The Indian Ambassador handed over a sum of 
Rs. 1 lakh in Indian currency to the Nepalese Minister 
so that “‘actual work on the project may be taken in 
hand without any further delay’. 
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Heat for home and hospital, Light for lanes and high- 
ways, Power for plentiful use in Industries .... these 
and a hundred everyday benefits flow consistently 
from the Electric Power carried over transmission 
lines. They are indeed carriers of many of the 
benefits and blessings that we in this modern age 
enjoy today. 


ELECTRICAL MACHINES CORPORATION LTD. 


Electrical Transmission & Distribution Engineers. 

Office : P-33, Ganesh Chandra Avenue, Calcutta. 
Works |: |, Bagjala Road, Dum Dum, 
Works 2: 136, Jessore Road, Dum Dum. 











